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production 



Based on the Story 
by 
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Exciting Multiscreen Action and Adventure! 
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LETTERS 

*%fZ (Unfair to Eugene; Harry 
^9 Seldon exposed; recursion 
yet again. 

HARDWARE HITUST 

^«# Spectrum and an RS-232 
interface for the Amstrad, 
which downloads Prestel 
software. 

CHART PAGE 

^OGaflup's top 30 

'^'^ computer games; finding 
out ttie poll position. 

SOFTWARE SHORTLIST 

9 C ^^"^ ^* '^"' *'^ ^ Rings 
09 to the Last V-8, plus 

Rambo, Commando — ail 

the hits. 

AMSTRAD END ZONE 

3v created an innoYative new 
grid game for the Amstrad. 

CHESS SURVEY 

I" A INore linight-clubbing. 

90 IMartin Bryant checl(s out 
contrasting programs and 
deKvers a blaci(-and-white 
verdict 

COMPUTERISE YOUR DROID 
^Q A chumblie of your own. 
OO John Dawson assesses a 

particular range of 

personal robots. 



SPECTRUM NUMBER CRUNCHER 
A spreadsheet supreme 
from Terence Simons. 



CBM-64 SNOWBOT 
Q A Keith Suddick proves that 
OU there's no people like snow 
people. 

BBC SOFT SPEECH 

ft£L "" 3(I<''0"S needed ~ David 
Ov Hoskins, software-driven 
speech synthesis. 

HOTSHOTS 

#1 ^ Ace pokes for great games. 
«f ^ Ifints, tips and wrinkles to 
get yoB to the top. 

INTERACTIVE ADVENTURES 
A4^ James HarUey helps you 
v^ shed your hang-ups when 
talking to trolls. 

QUEST CORNER 
AP ^"S** North tells you 
99 what's new in the field of 
CAGs. 

CBM-64 TRANSDISK 

% Geoff Hatto facilitates 
file^opying with this useful 
program. 

BBC LOCOMOTION 

1 HI l^'^*' yo'"' railway 
XwX apinst aeroplanes and 
the C-5$ that ate Paris. 
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KNIGHT-CLUBBING 

The real inside story; the machines that 
never were; the blunders and the shortcuts; 
all you ever suspected about Sinclair but 
never actually wanted to believe. 




MASTERTRONICS AND 
HEWSON 

Paul Bond meets the people behind Britain's 
most successful software house and lifts the 
lid on the next Braybrook blockbuster from 
Hewson. 



BUDGET PRINTERS AND 
ISERIOUS SOFTWARE 

Paddon gets into hard copy from as 
cheap as £20 up to about £450. And Simon 
Beesley gets serious with utility programs 
— including the first example of an 
integrated program on a home computer. 
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CHEEKAH'S EXPLOITS 

Screen and screen again of non-stop 
Spectrum mayhem from lulian Woods — you 
can even add extra screens of your own 
design. 



HARVEY SMITH SHOW 
JUMPING COMPETITION 

Win a Sanyo stereo system plus 30 
runners up prizes of Software 
Project's new game. 





Keen on saving money? But not 
k. prepared to sacrifice quality and 
performance? Then the new M'r80+ 
serial matrix printer has plenty to offer 
at a price that will have you rubbing your 
hands with glee. 

1 he M 180+ prints at 100 cps and is 
compatible with just about any popular 
office or home micro. For true print 



flexibility, there's compressed and 
expanded print, subscripts and super- 
scripts, bold print, italic; and, of course, 
graphics. 

Vbu'II have to see the print quality to 
believe it, thanks to the outstanding film 
ribbon cassette. Continuous fanfold 
stationery or friction fed single sheets 
pose no problem. .\nd if you're in a hurry 



the quick tear facility is a real bonus. 

The new Mr80+ from Mannesmanii 
Tally. Europe's leading matrix printer 
manufacturer. You'll be laughing all the 
way to the bank. Contact us now for our 
literature pack. 

MANNESMANN 
TAUy 



MANNESMANN TALLY LIMlTeO, MOLLY MILLARS LANE. WOKINGHAM. BERKSHIRE. RG1J 20T TELEPHONE (0734) 788711 




AIR • COMBAT • EMULATOR • 




BY CASCADE GAMES 

1-3 Haywta Cresceni Harogcite 



£10.95 

INC. FREE WATCH 
AND POSTAGE 






Ihe AS COMBAJ BUATOR. pocked wtti 
eiKfingt8cilU8s.is by krttefosiest, most 

flidSmeonohomeccmpulier.teel^ttmSitis 
redly S(eto>/aliighpertonTiancerrilciy 
^anc engogetarlcsv missiles, ships, 
heiccptergivtfii}! Old iMOtypescf 
(xrririQ irtoKoeri ensnry dRiDit 

f«aiiiJrigcwr3CD9ile images. ACE 
ivs 1)6 smooBiest, most dekJed ooc^ 
viewofhis.tQesandotiergnrdotiiecis 
9^ ocNeved tioriotospecialir 
devetopedC)ynorriicG(ciWcT«hf»ciie 
(UUiU©)dcwirosSfsci!cnclhgfisDeed 
uUSOgpopNcs. 

Incombtf.va/heodui^osvou 
sSiugqfe w*i (he heip of the odwrced 
avicrics v*ich irducie a leor-view camera 
and (adar.tosia/afive long enoughtodo 
some damoge tote enemy. 

Ihe uiiquelM) seat flying option (pilcf. 
ncMgcfctAveopcns man) end ^^^ 
SksBche uMch posses v8d oifoctt 
conctfon MootdSon to t« SsM oew 
wtt)0(i tsszlng )he action ccmbined ^D^ 
djjfxxnictadiOQimop.fcteoftGnd 
lgn(ing5;.stfiinwf.»W9fondnlaW*ne 
1^ OK) nmoAabiy noUc IvSg^ 
nuftn opCon mokes ACE tie tArote 
ARCOheATB^UATOd 

A «Bt ir\O90n fleet has londed onvour 
soutiemshaescnddschQrgedscoesd 

kricssippcrtedbyhelcoplergifviiips 

and prciiected by mcbse si/ooe ic cp 
missies. Sqjocicrsot enemy figf-iJen g .. 
the eneny faces aifcoJWAcJvcnoriQ 
njlhtess^ feyoeconquefing you 
homeknl facing no oppdtion. 




Youore^helostfig^piotMhoniytYee 
ACE. i.'ctn 21 otiii roie Al VJedter Al 
TenoinJ^J'/ScxrTMaicnA Based at 
anciedoifcose,yotftad:i$ioatl<Kkord 
deskcyt«runnerioaly superior enemy 
londopd Of forces ondctivelhem ton 
ycv shcfgi The find stage of the cortScf, 
ho^ okeody destoyed tte enemy land 
tooesaidd^dQwnfl)eiroirf3(ce,i$to$ink 
fteenemyf-ee?asitewxuo>sste dofo a to d 
amy 

ACE- EXPERIENCE IT NOW 

Everycompi^game (onwaicve AC? - 
justloclcaltwnfeakies:- 

• 100% opfinnfeedmadire code uses o! 
cvo!ot*ernemc*y. 

• Feo^jfrg DyroTic Giophic fectiTiques 

• the smooihes). fastest Old most deUted 
codtpifviewotonyfQ^^mulofioa 

• Views of his, tees, tonkscrdoher 
gouidctjedi Aerid coTbcf, grcuid 
d)ockondno«tolto*. 

• Stfxi»B3BBH*©ift*espeech 
does no" teeze Jie option. 
•TMOsectcpton-lyaid 
figMwftlieclddo 
tiend 




VIC 20 £9.95) 

Postage F(?EE in u K. Add £1 for overseas Ofde*s, 
Allow 28 (jays fcx delivefy. 
I eridose ctieque/postol order for (£. 
to Coscode Gonws Ltd. 

Or ItYOugti any Post Office by Tronscash (Giro No 655 6655) , 
For even foster ordering v/heo charging to Access, Barclay cord orid 
loisfcord Visa use our 24 hir service [Tel. 0423 504663). 
ENTEI? CREDIT CARD NO. IN BOX: 



V.dVil ■■ • 




n064 
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NAME 

AOOfiESS 



no 128 



G G VIC 20 (wtti 8K RAM^ 
expansion) 



CClJNTnV_ 



ACE' EXPERIENCE IT NOW! 



Pieose comoiete ond send to: 
C<isc<Kl« QaiTWS Ltd. 

vSHoyviiaCrescef^t 
HOTogofe HG1 56G Er^^ond 

neoistefeaNoi7556Sa 
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Most home computers. 



As you can see, the Amstrad CPC 464 is no 
ordinar)' home computer. 

For a start, it comes complete with an integral 
cassette datacorder. 

And in addition, you get the choice of either 
a superb qualit>' green screen or a full colour 
monitor. 

With £100 of free software to get you going 
all you have to do is plug 
in and start computing. 

The 64k of RAM 
means you'll have plenty 
of memory to play with. 
And there are 
over 200 Amsoft 
games, that you 




can play, many exclusive to Amstrad. 

But games are only half the fiin on the .Amstrad 
CPC 464. In fact using it can also be quite 
an education. 

The kids can learn spelling and arithmetic 
with software like Wordhang and Happy 
Numbers. 

Whilst adults will love the way it helps around 

the house with budgetting 
and accounts. 

Put the 464 to work 

and it will take care of a 

number of business-like 

functions, such as 

wordprocessing 

and spreadsheet. 



• AVAILABLE AT ALLDERS • BOOTS • BRICGERS • CLYDESDALE ■ COMET • CURRYS • OKONS • GRANADA ■ GREENS - LASKYS ■ JOHN LEWIS 
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The complete home computer. 



To help you get the most from your CPC 464, 
there's the Amstrad User Club as well as a number of 
books and user magazines devoted to this most versatile 
home computer. 

And your 464 will be made even more complete 
with the simple connection of joysticks, printers, disc 
drives, speech synthesisers and light pens. 



But perhaps the most extraordinary thing 
about the Amstrad CPC 464 is the price. 

Just £199 with green screen, or £299 with fiill 
colour monitor. 

For more information about the complete 
home computer, all you have to do is complete 
the coupon. 
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Please send me more information 
Name 



Ya464/2 



M/2 I 



Address- 



Amstrad CPC 464 

The complete home computer. 

[_Amstrad, P.O. Box 462, Brentwood, Essex CM14 4EFj 



RUMBELOWS • SUPREME DISCOUMT STORES ■ TANDY ■ VALLANCES • W.H.SMITH • WKJFALLS • ANOGOODWDEPENDENTCOMPUTERSTORES- 
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software getting harder 
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SPECTRU 



AMSTRAD 



R.R.P.£a95 



DURELL sales dept.. 

Castle Lodge, Castle Greerr^Taufffi^rTTWr 





when it comes to computer games 
you can't beat an Amstrad 





We've enlisted the help of some 
particularly wicked program designers to put 
our entertainment software range together. 

They've come up with over 200 Arcade 
and Adventure games. 

Many of them exclusive to Amstrad (like 
those shown above). All of them mindbenders 
you'll fmd hard to beat. 

And all at prices that are as competitive as 
the games, from £12.95 on disc and £8.95 
on tape. 

But the software is only one of many good 
reasons for buying an Amstrad computer. 

The 64k CPC 464 computer comes 
complete with built-in datacorder and a 
choice of green screen or full colour 
monitor. 

The CPC 6128 is a big memory 128k 
computer with built-in, fast-loading disc 



drive and again, it's own colour monitor or 
green screen. 

Both are available at an all-inclusive price 
you'll fmd hard to match. 

In fact, with Amstrad's unbeatable 
software, unbeatable hardware and unbeat- 
able prices, how can you lose? 



I VOS 1 I 

' Tell me more about the Amstrad range of software. ' 



Name- 



Add ress- 



Amstrad Loads more fun 

Amstrad, P.O Box 462, Brentwood, Essex CM 14 4EE 
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AVWLABIE « AUOEBS ■ BOOTS ■ COMET ■ CURRTS • DKONS • tASKYS • ROMBaOWS • SUPREME DtSCOUNl STOWS - lANOY • W.H SMITH AND GOOD IMDEPENDENT COMPUTER STOf?£S 
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P^ AVAILABLE FOR ^^ 


• C64 


• AMSTRAD 


• ATARI 


• BBC/ ELECTRON 


• VIC 20 + 16K 


• PLUS 4*C16 + 16K 




• SPECTRUM 




[[ £7.95 each 





TRADE ENQUIRIES: AnJrog Software Ltd. Unit 10 Victoria Industrial Park Victoria Road 
Dartford Kent (0322(92513/8 

MAILORDER: 8 High Street Horley Surrey Horiey (02934) 6083 (0322) 91649/92518 
Payment By: ACCESS/VISA/ BARCLAYCARD CHEQUE or P.O. 
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SPECTRUM J8K 
SPECTRUM 48K 



Ocean Software Limited. 6 Central Street. 

_ Ocoa;i % 
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VING TEAM. 



COMMODORE 64 
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iAMSTRAD 

icsier M2 5NS, Telephone: 061-832 66^3 Te4: 669977 Oceans G 
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Strap yourself into your ejection seat and get 
ready for modem jet fighter combat with F-IS 

Strike Eagle!! F-15 featiues superb Three- 

Dimensional graphics, F-15 manoeuvrability. 

computer assisted targeting including a modem 

fighter HUD (Heads Up Display), airborne radar, 

air-to-air missiles, surface-to-air missile defence, 

ground target bombing, full aerobatics, 

and multiple combat sceitarios. F-15 will thrill 

and challenge you and give you the chance to 




/HlucOPROSE 



F-15 STRIKE 
EAGLE 



prove you have the "Right Stuff of an EAGLE 
fighter pilot!! 



r-lS COMPARISON 1 




"StMl" 


F-lSStilk* 


FNttare 


r-is 


Eagle 


1. Multiple Weapon Systenns 






• Cannon 


Ym 


Y«s 


• .\!K-83 Bombs 


Vfts 


Yet 


• Ail-Air Missiles 


Yes 


Yos 


2. Sophisiicaied Eie^aojucj 






• Heads Up Display 


Yes 


Yes 


• Rad«i 


Yes 


Yes 


• Electronic Coun!crMo*siir«s 


Yes 


Yos 


♦ Incniil Ny.isjijon 


Yes 


Yes 


5. Real Combat Minions 


Y«s 


Yos 


■i Dov-olopcd and tested by 






Real f:shtcr Mots 


Yes 


Yes 


5, Aerobaiic Flying 






(Loops. Splits and Yo Yoj) 


Yes 


Yes 





C-64/128 & Atari Cassette 
€-64 /128 & Atari Disk 



£14.95 
£12.95 
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U.a Gold Ltd., 

Unit 10. The Parkway Industrial Centre, 

Heneage Street, Birmingham B7 4LY. 
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NATD-COMMANDER 



Pin on the four stars of a Nato General and 
defend Europe in a heart pounding, accelerated 

Real-Time war simulation! React to the combat 

radio, teletype, and news service messages from 

the battle front, and use your full continent 

scrolling battle map to deploy, manoeuvre, 

and command the battle units, including 

infantry, armour, helicopters, air forces, 

and tactical nuclear weapons in real time to stop 

the ever advancing Warsaw Pact battle units! 

Nato Commander is great fun and challenge for 

wargamers and arcaders alike! 



C-64/128 & Atari Cassette 
C-64/128 & Atari Disk 



£9.95 
£12.95 
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SOLO FLIGHT 



Solo Flight is an outstanding flight simulator 

that will provide you with the thrill, excitement, 

and joy of flying your own aircraft. Solo Flight 

uses superior three dimensional graphics to 

provide realistic take-offs, landings, and cross 

country navigation under both visual and 

instrument flight rules among 2! different 

airports, in three different geographical areas of 

the Uruted States. Options include touch and 

go's, visual or instrument Qying, full cockpit 

instrumentation, dual VOR navigation radios, 

an instrument landing system (II£), multiple air 

navigation maps, four difficulty levels, 

and emergency procedure practice In the 

game mode the player uses his superior skills to 

deliver the US. Mail quickly and safely among 

the various airfields. This simulation is a realistic 

trainer and outstanding fun for all ages! 



C-64/128 & Atari Cassette 
C-64 /I28 & Atari Disk 



£14.95 
£14.95 
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SPITFIRE ACE 



Strap on youi parachute and man your fighter!! 
Save London during the Blitz in your Super- 
marine Spitfire!! Fly ioops, Immelmanns, and all 
the real air-to-air combat manoeuvres using 
outstanding, out of the cockpit 3D graphics!! 
SPITFIRE ACE (European Theatre) pro-/ides at 

least 9 different Combat scenarios and fast 

paced action that puts you right on the edge of 

the real personal danger of being shot out of the 

sky!! For 1-4 players!! 



C-64 /128 & Atan Cassette 
C-fi4/128& Atari Disk 



£9.95 
£12.95 
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MIG ALLEY ACE 



MIG Alley Ace is an exciting and action packed 
split screen head-tohead aerial combat Hying 
simulation. The game allows two players to fly 
against each other in their own jet fighter and 
each receive outstanding graphics and flight 
information as if they were in the cockpit of their 
own F-86 Sabre Jet. The game play consists of a 
series of actual fighter pilot manoeuvres, 
from loops and High-G turns to Hi-Yo-Yo's. as 
each player attempts to centre his opix)nent's 
aircraft in his gun sights and shoot him down. 
Additional game options include a solo mode 
against one to three enemy aircraft, and a co- 
operative mode where two human players can 
fty against two computer controlled enemy 
aircraft. Five actual Korean War scenarios are 
included, each with five different skill levels. 
MIG AUey Ace is an outstanding simulation that 
requires superior fighter pilot skills and guts to 
survive and win the Silver Wings of a Jet Ace! 
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0-64 /12S & Atari Cassette 
c-64 /128 & Atari Disk 



£9.95 
£12.95 
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See, feel and hear all the action! 

Kennedy Approach is the FIRST simulation to 

include readistic high-quality speech right from 

youx computer. Bad weather, in- flight 

emergencies, instrument failures and other 

variables provide an ever changing 

environment. You control the action in the skies 

of our busiest airports^ twenty different aircraft 

could be calling you at the same tivns ^d may 

be vying for the same runway! 




KENNEDY 
APPROACH 



You will hear both their radio calls and your 

broadcast messages in high-quality speech. 

All commands can be given using the joystick. 

This simulation is immediately playable and 

enjoyable The safety of hundreds of passengers 

is in your hands as you guide jet airliners, 

private planes, and even the supersonic 

"Concorde" to and from their destinations. 

ARE YOU READY TO TAKE CONTROL . . . 
YOU'LL BE GLAD WHEN THIS SHIFT IS OVER!!! 



C-64 /128 & Atari Cassette 
C-64 /128& Atari Disk 



£14.95 
£13.95 





Enter the world of computer adventure. 
Each adventure rakes several weeks to 
master, providing hours of fascination and 
intrigue. You must use your imagination 
and logic to unlock the mysteries of each 
adventure. 

Map skills are essential, each adventure 
contains full<olour computer generated 
images which lead you in every direction. 
You'll need to muster up all your wit and 
logic and perseverance for each of our 
adventures will prove a test to your 
imagination and ingenuity. 

The Wizard 
& The Princess 

from Sierra On-Line 

Become the hearty and steadfast 
adventurer who rescues the fair princess 
from the dreadful wizard, Harlin. He has 
taken her to his towering castle beyond the 
great mountains. You must outwit and 
outmanoeuvre the mystical power of the 
wizard which has grown dark and potent 
through time. Begin your adventure in the 
village of Serinia, but take heed, everything 
i% not a% it may appear. 




Exodus-Ultima III 

from Origin Systenis 

upon escaping the crumbling ruins of 
Shadowguard. the black fortress of Minax, 
you [ay your weary body on the now- 
sacred ground. As you rest, you remember 
your first encounter with the evil wizard 
of Mondain, whom you later itzcked 
down and destroyed. The existence of his 
apprentice, Minax, was soon revealed and 
the crusade was begun again. Younger 
and more cunning than her mentor, she 
has bter\ much more difficult to vanquish. 
But now your sense of accomplishment 'i% 
touched by a chilling fear. H<t\/e all vestiges 
of evil been removed? Somehow, you 
sense that your trecherous foes tyave not 
been eliminated. Without further feats of 
skill, daring, an6 perseverance, all of your 
past accomplishments may be lost. You 
stand up, prepare your armour, and walk 
to the dimension door. Stepping in, the 
hunt resumes. 



BORED WITH SHOOT^EI 

then if 
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An Epic Fantasy 
Role-Playing Experience 

• up to 20 character roster 

• A 1 to 4 character party 

• Individual player movement 

• 16 long and short range weapons 

• 8 armour types 

• Magic weapons, armour and items 

• i2 magic spells 

• 1 1 character classes. 5 races 

• New combat mode 

• New ship to ship or shore combat 

• Full colour visuals throughout 

• New advanced dungeon graphics 

• New animated outdoor graphics 

• Sound on/off toggle 

• New navigational strategies 

• Adventure style verb entry 

• New astrological influences 

Ulysses 
& The Golden Fleece 

from Sierra On-Line 

Protected by the gods, the ■'Golden 




Wizard & The Princess 


C64 Djsk 


£14.95 


Exodus-Ultima III 


C64/Atari 
Disk 


£19.95 


UJysses 


C64 Disk 


£14.95 



Fleece", legendary treasure of ancient 
mythology, has been kept from man for 
many decades. Many valiant men have 
attempted its recovery, but none have 
been successful in possessing it for any 
amount of time. The setting is ancient 
Greece and YOU are Ulysses. The king has 
requested an audience with you, to assign 
you the task of retrieving the "Golden 
Fleece", and returning it safely to him. 
On your voyages you will encounter many 
of the same foes dealt with by your 
predecessors. (The wicked "Sirens", whose 
beautiful songs lure unsuspecting seamen 
to their deaths on the island's trecherous 
shores; the Cyclops, son of king Neptune, , 
Pluto mythological god of .qr_ | 

the underworld and 
others). Highlighting your 
journey is an encounter 
with the magnificent 
winged horse "Peg- 
asus". 
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Legend acclaims Utysses as the most 
daring and skilled seaman of all time. Clad 
in a pocketed "toga" and chain armour, it's 
jp to you to prove it! 



Mission Asteroid 

from Sierra On-Line 

y A terrible tragedy is atKJUt to happen... An 
asteroid of incredible size is headed for a 
direct collision with the Earth. The 
predicted impact could destroy all life here 
— unless something is done quickly. 
As an astronaut, it's your duty to rocket to 
the asteroid and attempt to alter its course. 



There's no time to lose! If you don't do 
things exaaJy right and travel fast enough, 
there will be DISASTER! 
The asteroid will collide with Earth at a pre- 
determined time. You are wearing a watch, 
which, if checked periodically, will let you 
know how much time you have left. 
If you're quick and careful, you will save 
us all from oblivion. If not, don't bother 
landing on Earth again, you will have no 
home to return to... Good luck! 




Lucifer's Realm 

from American Eagle 

By some tragic twist of fate your departure 
from this life leads not to Heaven as 
expeaed, but a journey which deposits 
you in Hell! 

On coming face to face with Lucifer you 
find he is strangely kind to you. A path to 
Heaven can be yours but tread carefully — 
this journey is littered with the likes of 
Adolf Hitler and Benito Mussolini. 

Masquerade 

from American Eagle 

It turned out to be the toughest case of 
your detective career. Clues have led to 
nothing but dead ends. Nobody is talking. 
Meanwhile, the crime boss you are after 
is still operating from somewhere. You're 
about to throw in the towel. But wait! 
Something breaks. You trail a stooge of the 
crime organisation to a cheap, seedy hotel, 
hoping to pump some answers out of him. 
You break into the hotel room and with 
the butt end of your trusty .44 magnum, 
you knock him cold. This could be the lead 
you've waited for. Maybe, just maybe, if 
you could find some clues... 



Mission Asteroid 



C64 Disk 



£14.95 



Lucifer's Realm 



C64/Atari £14.95 
Disk 



Masquerade 



C64 Disk 



£14.95 
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ALL AMERICAN ADVENTURES 

UNIT 10, 

THE PARKWAY INDUSTRIAL CENTRE, 

HENEAGE STREET, BIRMINGHAM B7 4LY. 
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XYBERUN", "GUMfRIGHT", "NIGHTSHADE'recommcnded retaD price £9.95 inc VAT. 

Available from W.H.SMITHS, BOOTS, J.MErtZIES, WOOLWORTHS 

and all good software retail outlets. Also available from 

ULTIMATE PLAY THE GAME, The Green, Ashby-de-la-Zouch, Leicestershire LE6 5JU 

J. (P&fP are included) Tel: 0530 411485 
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XYBERUIN", "GUPif RIGHT ', "PENTAGRAM" recommended retail price ic9.95 inc VAT. 

Available from W.H.SWITHS, BOOTS, J.WENZIES, WOOLWORTHS 
W and all good software retail outlets. Also available from 

ULTIMATE PLAY THE GAME, The Green, Ashby-de-la-Zouch, Leicestershire LE6 5JU 

(PW are included) Tel: 0530 411485 
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DOCTOR WHO AND THE MINES OF TERROR IS 
AUAILABLE AT THE FQLLOUVING OUTLETS: 

ENGLAND 

ACCRiNGTON 

PV Tubes (Computers), 104 Abbey Street. 0254 

36521 

ALTON 

Alton Computers. 62 High Street. 0420 87998 

BANSTEAD r 

Computerama, 17 Nork Way. 07373 
54717 / 

BOURNEMOUTH' 

Lansdown Computer Centre, 

1 Landsdown Crescent. 0202 290165 

BRIGHTON 

The Gamer. 71 East Street, 0273 

728681 

BROMLEY 

The Data Store (Micro Computers). 

6 Chatterton Road, 01 460 8391 

BRISTOL 

The Model Shop. 64 Fairfax Street. 

0272 27344 

CAMBRIDGE i 

Heffers Booksellers. 19 Sydney St.. 

0223 358241 

CHALFONT ST. PETER 

Softshop Limited. 55 St. Peter's 

Court, 0753 889010 

CHEAOLE 

Q.E.S, Computers, 60 Stockport Road, 

061 428 6912. 

CHELTENHAM 

Computer Shack. 14 Pit^ilie Street, 

0242 584343 

CHICHESTER 

Computermania. Southgate. 0243 

779263 , 

DORCHESTER 

Seven Counties, 20 High East Street. > 

0305 66022 

EXETER 

Seven Counties, 7 Pans Street. 0392 

211211 

FAREHAM 

Trmatic Systems. Fareham Market, 

0329 236727 

FAREHAM 

Electronequip. 36-38 West Street. 0329 230671 

GRAYS 

H Reynolds & Sons. 28A Southend Road. 0375 31641 

GUILDFORD 

The Model Shop, 23 Swan Lane. 0483 39115 

HULL 

The Computer Centre, 26 Anlaby Road. 0482 26297 

KINGS LYNN 

Electronequip, 17 Tenneyson Avenue. 0553 773782 

LEAMINGTON SPA 

Leamington Hobby Centre, 121 Regent St. 092629211 

LEEDS 

Virgin Games. Briggate, 0532 432606 

LEEDS 

MicroPower. Northwood House. North Street. 0532 

458800 

-LITTLEHAMPTON 

Computermania. 17 The Lanes. 0903 716187 

LONDON SE1 

Vic Oddens. 5 London Bridge Walk. 01 403 1988 

LONDON 

Schkana Computer Services. 221 Tottenham Court 

Road. 01 800 3156 



LUTON 

Hobbyte Limited, Unit 1G. Arndale Centre, 0582 

457195 

MAIDSTONE 

Kent Micro Computers. 57 Union Street. 0622 

52784 

MANCHESTER 

N.S.C. Computer Shops, 29 Hanging Ditch, 061 832 

2269 




MANSFIELD 

Mansfield Computers, 33 Albert Street. 0623 31202 

NORTH FINCHLEY 

Adams World, 779 High Road, 01 446 7170 

NELSON 

Suntaxsoft. Unit 109. Glenfield Park, Glenfield Road. 

0282 698849 

PLYMOUTH 

Georges Booksellers. 141 Armada Way, 0752 661011 

PLYMOUTH 

The Model Shop, 11 Old Town Street. 0752 21851 

POOLE 

Landsdov/n Computer Centre, 14 Arndale Centre. 

0202 670901 

REOCAR 

Multicoloured Micro Shop. 8 Oundas Street. 0642 

486643 

ST ALBANS 

Hobbyte Limited. 10 Market Place. 0727 41396 

ST HELENS 

Microman. Mill Lane. Ramford, 074488 5242 

SOUTHAMPTON 

Computerama. 112 East Street. 0703 333958 



SOUTHENDON-SEA 

Computerama, 88-90 London Road. 0702 335443 

SOUTHPORT 

Central Studios, 38 East Bank Street. 0704 31881 

STRETFORD 

Courlgrant Computers. Arndale Centre, 061 864 

2010 

STROUD 

The Model Shop, 22 High Street. 045 36 5920 

, SWINDON 

Barbury Computers, 89 Victoria Road. 

0793 611487 

UXBRIOGE 

J.K.L Computers. 7 Windsor Street. 

0895 51815 

WELWYN GARDEN CITY 

D.J. Computers, 40 Fretherne Road. 

0438 65501 

SCOTLAND 

ABERDEEN 

Micro Shack. 18 Chaple Street. 0224 

636081 

ABERDEEN 

James G Bissett, 12-14 Upper 

Kirkgate, 0224 644528 

WALES 



CARDIFF 

Cardiff Micros. 46 Charles Street, 
0222 373072 
CARDIGAN 
l' Cardigan Electronics, Chancery Lane, 

0239 614483 
LLANELLI 

Positron Computing, 15 Central 
' Precinct, 0554 759624 

GLAMORGAN 

Bucon Limited, 35-36 Singleton St.. 
Swansea 0792 467980 

EIRE 

BRAY 

Bit by Bit. 6 Castle Street, 0001 

868541 

CHANNEL ISLANDS 

GUERNSEY 

Art Products (Grutsl 3-5 The Pollet 

St Peter Port. 0481 24682 

' DISTRIBUTORS 

BULLDOG DISTRIBUTION 0260 277611 
CENTRESOFT 021 359 3020 
GEM DISTRIBUTION 0279 444615 
GREYHOUND MARKETING 0532 436300 
LAZER DISTRIBUTION 0392 50434 
LEISURESOFT LIMITED 0604 46658 
MICRO DEALER U.K 0462 37171 
R & R DISTRIBUTION 0977 795544 
TBO DISTRIBUTION LIMITED 0782 620321 
THORN EMI SOFTWARE 0252 543333 
TWANG IWHOLESALERSi LIMITED 0734 580200 
WAYFARER DISTRIBUTION 0743 66922 
WEBSTERS SOFTWARE 0483 62222 
WONDERBRIDGE LIMITED 01 995 9060 



DOCTOR VUHO 
AND THE 
MINES OF 
TERROR WILL 
ALSO BE 
AUAILABLE AT 
MOST MAJOR 
HIGH STREET 
SHOPS 
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MicroPower Ltd., Northwood House. North Street, Leeds LS7 2AA 



Editor, 




GOOD TIMES, 
BAD TIMES 

Don't believe what they tell you. The truth is that 
despite the disasters of 1985 computers and 
software have sold better than ever this Christmas. 

It may be difficult to credit it after a year when 
Acorn twice had to hide behind Olivetti's Turin 
shroud to escape oblivion, and Sinclair and 
Commodore managed to clock up millions — in 
losses. 

Clearly all that adds up to a lot more than just a 
bad attack of hiccups. But that isn't the whole 
picture. While most of the hardware manufacturers 
were gasping for cash, the survivors of the 
software industry were breathing new life into 
games. 

Programs like Alien 8, with its superb graphics, 
Frankie goes to Hollywood, which brought icons 
and windows to home computing, and Way of the 
Exploding Fist, which did to animation what 
sound did to movies, all pushed game-playing and 
programming to new heights. 

To be honest, even on the hardware side it 
wasn't catastrophes all the way. No one can deny 
that Amstrad, thanks to the 6128 and 8256, is now 
a major force in European computing. And 
Stateside, although the noises coming out of the 
Commodore make it sound as if they've sat on 
another financial whoopee cushion, Tramiel's STs 
are making people take Atari seriously again. 

Let's try forgetting 1985 for a moment, and try 
a bit of guesswork about the future. When Sinclair 
decides to start pushing the Spectrum 128 in this 
country it will be the first time that the top-sellers 
from all the manufacturers will sport the same size 
memories. Think what that will do for the 
software houses. 

The accent may shift away from eight-bit 
technology. As the Japanese regroup after the 
MSX rout, Western micro-makers will have to 
come up with something very special to beat them 
off for a second time. Let's hope it does come to a 
fight — it will stop the big boys from becoming 
too complacent. It may make them sweat but the 
exercise should do them good. And in the long run 
we'll be the winners. 
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Join the Elite 
in 3 seconds 



Impress your friends, be the 
life and soul of the party. 
With this simple bug, you can 
reach Elite status in three 
seconds. Step one, load the 
tape; step two, get through 
the hideously complex Lenslok 
procedure (OK we were lying 
about the three seconds). Now 
press "Y" to load new 
commander. When on the 



save/load screen press "2" to 
save, press return when it asks 
for a name. After saving press 
"3" to exit and — voila! Elite 
with all the credits and cargo 
you can eat. 

Unfortunately, the security 
code generated by this method 
won't fool those guys at 
Firebird and get you into the 
monthly play-offs. 



Spectrum loads 
for Enterprise 



Spectrum Basic programs can 
be loaded directly into the 
Enterprise computer, with the 
aid of Basic to Basic Once 
the £19.95, program from 
Enterprise is running, tapes 
containing Spectrum Basic 
files can be loaded into the 
Flan. The program then 
converts the Spectrum B£isic 
into Enterprise Basic, 
highlighting areas of the 
program which the user may 



have to rewrite. 

Any Spectrum owners thus 
tempted to rush out and buy 
one might like to consider an 
bundling deal from Mclntyrc 
Marketing. Enterprise 128 and 
Fidelity TV/Monitor for 
£229.95, or Enterprise 128 
with a cassette recorder and 
joystick adapter for £199.95. 
Anyone interested should 
contact Mclntyre Marketing 
on 051-708 8141. 



Battle of the Planets 



Bryan Hulme, 24, an 
unemployed motor mechanic 
from Cheshire, has won the 
National Computer Games 
Championship. The contest, 
organised by Micro Gen was 
held on December 12th at the 



Savoy Hotel, London. 

The four finalists had 15 
minutes to battle it out on a 
new game called "Battle of 
the Planets" which is due out 
from Microgen around 
Christmas. 



20 YOUR COMPUTER. JANUARY 1986 




Hard News 



PRICE SLASHERS 

128 shake-up starts here 



High Street giant W H Smith 
has dropped the price of the 
Sinclair Spectrum Plus to 
£99.95 in a bid to capture the 
elusive Christmas market. 
Meanwhile, the new 128K 
version of the machine is 
waiting in the wings. The 
long awaited Spectrum 128 is 
expected to make its debut 
early in 1986. When it arrives 
it will mean that the flagship 
machine of each of the major 
micro manufacturers will 
have the same memory 
capacity for the first time. 

Elsewhere, the Spectrum 
Plus is being sold as part of 
a package including a 
joystick and interface 
together with some software, 
all for around £139. At 
Curr>'s you can get all this 
plus a cassette player for the 
same price, however the 
recommended retail price of 
the micro remains at £129. 

Commodore owners can 
trade in their old 64s for a 
128, getting £50 off the 




Spectrum 128: Sinclair's shy star waits in the wings. 



current retail price. This 
brings down the cost of 
owning a CBM-128 to £220. 
Other computer owners 
cannot trade in their 
equipment, but will receive a 
free Datasette — which 
Commodore claim is worth 



£45, with any CBM-128 
purchased at full cost. 
Comet, Greens and 
Ultimate are selling the 
Commodore Plus/4, together 
with a Datasette, joystick and 
10 pieces of software for just 
£99.99. 



Mickey 

Mouse 

contest 

A trip to the Epcot centre is 
the prize on offer in an essay 
competition being run by the 
Association of Young 
Computer Enthusiasts. 

The catch is that to enter, 
you have to be a member — 
which costs £5 a year. The 
other catch is that the closing 
date is January 15. The essay 
should not be longer than 
2,000 words, and should 
describe a computer system 
for running a club. The 
Association is an offshoot of 
the British Computer Society, 
and for your £5 you get a 
monthly magazine, with 
competitions and special 
offers. 

For more information 
contact Elizabeth Davies on 
01-637 0471. 



Big boys face 
cash crisis 



Sinclair Research and 
Commodore Business 
Machines both announced 
losses during the last few 
weeks of 1985. Sinclair's 
figures for the year to March 
'85 were bad enough, 
showing a loss of more than 
£18 million, but Commodore, 
being American, had to go 
one better and managed to 
lose nearly £30 million in the 
three months before 
September. 

While Sinclair's problems 
are blamed on the retailers — 
who overstocked by as many 
as 400,000 computers early in 
1985. Commodore's woes are 
due to investment in new 
machines such as the 128 and 
the Amiga, 

Commodore's figures are 



much worse than expected, 
and industry analysts in the 
U.S. claim that if these 
figures are not turned around 
quickly, the company could 
be in serious trouble. 

On the other hand, Sinclair 
has done much better than 
most forecasts expected, 
especially so considering the 
abortive deal with Robert 
Maxwell last summer. 

Currently Sir Clive Sinclair 
is trying to raise £10 million, 
in order to build the next 
range of computers. 

Meanwhile if you are 
feeling charitable this 
Christmas, spare a thought 
for poor old Sir Clive — his 
wages have been cut from 
£77,000 to a mere £53,000. 



Some go 
East, some 
go West 

He who laughs last laughs 
longest so wc can look 
forward to large quantities of 
inscrutable oriental mirth. 
The in joke last year and 
early this year was MSX. The 
xenophobic, parochial Brits 
just couldn't take it seriously. 
Now the boot is on the other 
foot. By offering a quality 
product at a good price they 
are getting the sales. Next 
year MSX will be the best 
selling computer, globally. 

Amstrad's current crop of 
machines are well made, well 
marketed and good value. 
They are not, however, 
technically interesting. This is 
obviously a situation that 
cannot go on forever. Their 
68000, '/i megabyte, WIMP 
etc machine is a lot nearer 



DIARY 



than some people imagine. 
Amstrad arc just much better 
at keeping things under their 
hats that most companies. On 
past performance we can 
expect better 

price/performance than the 
rest of the Amiga, S.T. crop. 
Especially when those three 
inch disk drives are rumoured 
to only cost Amstrad £12 a 
piece. 

Next time you sec screen 
shots in a game advert or 
insert card take a closer look. 
One or two software houses 
have got into the naughty 
habit of using C64 
screenshots for the Sinclair 
Spectrum version. Some have 
gone so far as to use proper 
arcade machine screen shots 
on both the C64 and 
Spectrum versions. Slap 
wrists. 

A certain Liverpool software 
house recently had a 
moderate hit with their 
version of "Underwurldc" 



(continued on page 23) 



YOUR COMPUTER, JANUARY 1986 21 




Add a touch of 
communications genius to 
your computer and modem 
with these packages! 




BBC 



ATARI 



The OATABEEB ROM-based comms package 

gives your BBC" Computer access to 

PRESTEL'. MICRONET-. MICROUMK". 

Viewdata, telex, electronic mail, databases. 

and bulletin boards, handling baud rates of 

1200/1200. 75/1200. 1200/75 and 

300/300. 

Features include carousel facility. Macro 

Conrsmand File, error trapping and 

telesoftware down 

loading. The package 

includes full fitting 

instructions. User 

Guide and Function 

Key Guide. 



Z»^ScxcVAT 

£28.75 inc5 



The DATATARI/MULTI-VIEWTERM serial 
interface plus software package is unique, 
because it gives full PRESTEL facilities. 
including graphics, to Atari" users. Allows 
access to MICRONET. MICROLINK. Viewdata. 
telex, electronic mail, databases and bulletin 
boards, handling baud rates of 1200/1200. 
75/1200. 1200/75 and 300/300. 850 inter- 
face not required. 
For models 400. 800, 

600XL. 800XL. 65XE, ,m va a^ * >% 
65XEM and 130XE. f C 7 * ^ >^ 
Software on disk or JW h# Md exc VAT 
cassette. f CQ OC 

b^7.9^ inc § 



SPECTRUM 

The DATASPECTRUM interface and software 
package puts your 48K Spectrunn* m touch 
with Viewdata, telex, electronic mail, bulletin 
boards and databases, plus PRESTEL. 
MICRONET AND MICROLINK. The interface 
handles baud rates of 300/300. 1 200/75 and 
75/1200. Software features include Mailbox 
Editor. Frame Processor, Save. Print, and Tele- 
software Downloader. 
The package includes 
interface, cable, 
cassette and full User 
Guide. Software is 
transferable to Micro- 
drive. 



£39 

£45.94 inci 



95 

exc VAT 



APPROVED 
(Of connection to 
[©locommunication \-^ 

systems specified 
in the Insifuctions 
fof use sutitect to 
the conditions s«t 
'/////S^ out in Ihem 







^^^ 







S postage rree when bought with WS2O0O. Otherwise, please add f '..15 UK p/p. 

MODEM WS2000 

To use these brilliant comms packages you 
need a niodem. so get the best — the multi- 
speed, multi-standard modem WS2000! It's 
the versatile, flexible communications tool 
that thousands of users depend on. 
This world-famous modem was a 1985 
British Microcomputing Awards Finalist. PCN 
Best Buy. and is MICRONET recommended. It 
comes complete with BT telephone lead, 
mains power lead, com- ^^^a.os 
prehensive user manual and £ iZSr 
free introductory subscrip- exc vat 
tions to MICRONET and £^54^73 
MICROLINK. mc VAT a UK delivery 

• rega trad* nrtarks of the companies concerned. 

phone your Access or Visa 
order today, or send your 
cheque/official order etc 
to the address below* 





IMIRACIE 

TECHNOIOGY 

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET IPSWICH iPI IXB ENGLAND 
(t, (0473)216141 6LINES TELECOM GOLD 79: KEY 001 (Dealerlink 72 DTB 10135) 
113 946240 CWEASY G 1 9002985 PRESTEL MAILBOX 91 9992265 
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So far so good, nothing 
unusual in that. What is 
surprising is that ihcy are 
threatening to sue another 
Liverpool software house. 
They feel their copy has been 
copied. 

Rumour about the Sinclair 
business computer seems to 
be firming up. Best guess is 
that it will use the OS9 68K 
multi-tasking operating 
system. This might have a 
wimp front end written by 
Metacomco, of Amigados 
fame. Most likely RAM is Vi 
a megabyte, though one 
megabyute is always possible. 
The end result is probably a 
cheaper, more elegant Atari 
520 ST look-alike. Knowing 
Sinclair this could all be just 
a rumour. 

On Januarj' 23rd at their 
Annual General Meeting in 
America, Apple will 
announce the Mac plus. With 
one megabyte of RAM a 
I28K ROM and double sided 
800K disk drives it offers a 
potent package. Upgrade kits 
will be avilable for existing 
Mac Owners. In September 
Apple will offer an even 
more powerful Mac, 
codenamed Carla. This will 
have four megabytes of RAM 
and a built in hard disk. It 
promises to make an ideal 
games machine. 

By selling off U.S. stocks of 
the BBC Micro to British 
American Scientific 
Instruments of Texas for just 
under a million pounds. 
Acorn has paved its way to 
the Latin American computer 
market. The Texan company 
has a Mexican parent 
organisation, Dataum, which 
has developed Spanish 
language software and a 
special keyboard to sell the 
computer to hispanic users. 
As part of the deal Acorn 
has granted the company 
assembly rights to build and 
sell the computer throughout 
the Americas. Meanwhile, 
Acorn's parent organisation, 
the Italian giant Olivetti, will 
be selling the BBC Micro in 
Eastern Europe. 



U^^ 



News 



ELECTRIC FUTURE 




Steven Spielberg may have 
the Midas touch — but with 
a 20th century embellishment; 
his movies turn into 
computer games. Hard on the 
heels of US Gold's Goonies 
comes Electric Dreams' Back 
to the Future — the movie 
that toppled Rambo from its 
number one US position. 

Faithful to the storyboard 
of the movie, you zoom back 
in time in your psychedelic 
DeLorean and must bring 
your parents together — 
otherwise you cease to exist. 
At the bottom right-hand of 
the screen is a photo of three 
people which fades as time 
goes by, just like in the 



movit. Using digitised 
sequences from the film the 
icon-driven game breaks new 
ground in having an on- 
screen kiss! Sloppy, huh? But 
if your mom Lorraine and 
your pop George don't kiss, 
then you, Marty wil never 
exist. 

The design concept was 
developed by Mark Eyles of 
Quicksilva fame and uses 
Huey Lewis and the News' 
Power of Love as 
background music. Scheduled 
for release at the end of this 
month. Back to the Future 
will sell at £9.95 on the 
CBM-64, closely followed by 
an Amstrad version. 



ZAP A ZOID 



Zoids, Tomy's popular 
cybernetic dinosaurs were 
around when Transformers 
were no more than a 
marketing concept. Now you 
can join in the internecine 
conflict on Zotdstar where 
the Red Zoids have smashed 
Zxjidzllla, the Blue leader into 
eight pieces. 

Martech's Zoids on 
Spectrum at £7.95 and the 
CBM-64 and Amstrad at 



£8.95, gives you a chance to 
claw your way to the top of 
the Zoid hierarchy until you 
control a Zoid yourself. Ths 
will make it a lot easier for 
you to assemble the missing 
bits of Zoidzilla. 

The game includes a 3D 
sequqnce in which you, as a 
guided missile zoom towards 
the evil Red Horn and try to 
destroy him. Zoids will be 
zoids. 



Stone age 

That modern stone-age family, 
the Flintsones, have been 
popping onto our screens in 
re-runs that seem to stretch 
back to the original Stone 
Age. 

The aim of the game is to 
help Fred Flintstone build a 
house with stones from the 
local quarry and win the 
affections of Wilma his 
wife-to-be. 

Players can win a holiday in 
Los Angeles including a visit 




to Hanna-Barbera studios. 

The Quicksilva game boasts 
excellent animated graphics 
and will be available on 
CBM-64, Spectrum and 
Amstrad at £7.95. Do 
Flintstones and Electric 
Dreams' Back to the Future 
augur a worrying new trend in 
games? In both you have to 
bring two people together 
instead of slaughtering 
hundreds of aliens. 
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LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS 

COMPUTERS AND PERIPHERALS 



DON'T TAKE A CHANCE 



—COMPARE BEFORE YOU BUY 
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UK's Best Printer Prices 



DOT MATRIX PRINTERS 

Brother HR5 C78.21 +VAT= 

Brother M1009CP+S) £1 30.40+ VAT= 

Brother EP44 typewriter . . G189.90 + VAT= 
Epson P40 Thermal AC/DC . C4g 90 + VAT= 
Epson FX85/FX105/RX 100. PDA 

Epson LX80/GX80NLQ G199.90+VAT= 

Epson LQ1500 NLO. . E799.00+VAT= 

Epson JX80 Colour C449.90+VAT= 

Canon PW1080A NLQ £289.90+VAT= 

Canon PW1156A NLO £365.90+VAT= 

Commodore MPSBOI £60.82 + VAT= 

Commodore MPS803 £8691 +VAT= 

Panasonic KPIOgi NLO C255,90+VAT= 

Oki-Mate 20 Colour £21 7.30+ VAT= 

Shinwa CPA80 £1 79.90+ VAT= 

Micro P. 165 NLQ £280.78 + VAT= 

Seikosha GP50S (Sinclair) . . £69.90+ VAT= 

Seikosha GP500A £89.90+VAT= 

SeikoshaSPIOQOVC 

NLQCCBM 64) E199.gO+VAT= 

Seikosha SP1 000 NLO £ig9.90 + VAT= 

Smith Corona Fastext 80 . . . £1 10.90+VAT= 

Smith Corona D100. D200 NLQ & D300 IMLO , . , PDA 

Star SG10 [IBM) NLQ £226.00 + VAT= £259.90 

Star SG/SD/SR range PDA 

Kaga Taxan KP810 NLQ .... E249.90 + VAT= 
Kaga Ta-xan KP910 MLQ .... £379.90+VAT= 

OAlSYtA/HEEL PRINTERS 

Brother HR10 £243 9Q + VAT= 

Brother HR15 CP) £315.00+VAT= 

Brother HR25 £609.00+VAT= 

Brother HR35 + sheet feed . £819.90+VAT= 

Daisystep 2000 £219.90 + VAT= 

Diablo 630 POA Silver Reed 

Juki 6000 £199.90+ VAT= 

Juki 6100 £324.90 + VAT= 

Juki 2200 typewriter P or S . £257.30 + VAT= 

Smith Corona TP1 £1 79.90+ VAT= 

NEC. Rioch. Oume. Tec POA 

Epson DX100 £315.00 + VAT= £362.25 

Commodore 0PS1 101 £165.17+VAT= £189.95 

Uchida DWX 305 £1 99.00+ VAT= £228.85 

All popular interfaces, cables, etc. available from stock. 

Custom cables made to order 

Let our experts match your computer to the printer of your 

choice. 

Printers - All models parallel-Centronics interface Serial 

RS232C available at same or slightly higher prices. 

MONITORS 

Microuitec Colour 

1431 DS STORES RGB E182 53 + VAT= 

1431 MZSTDRESSpectrum.£199,90+VAT= 
1451 DS MED RES RGB . . . £2a9.90+VAT= 

1451 DO MED RES OL £229.90+VAT= 

1451 APDS MED RES 

RGB/Composite £289.gO+VAT= 

1441 DS High RES RGB £389.90+VAT= 

1456 LI MED RES IBM PC . . £395.90 + VAT= 
1456 DA MEO RES Apricot . £299.90+ VAT= 

Philips Monitors Full Range POA 

Ferguson Monitors Full Range POA 

COMPUTERS 

Amstrad 

CPC 464 Green £167.78 +VAT= 

CPC 464 Colour. £252. 1 3 + VAT= 

CPC 61 28 Green £252.13+ VAT= 

CPC6128Colour £339.09 + VAT= 

PCW8256 £394 90+VAT= 



£89.95 
£149.45 
£218.39 

£57.39 

£229.88 

£918.85 

£517.39 

£333.39 

£420.79 

£69.95 

£99.95 

£294.29 

£249.90 

£206.88 

£299.90 

£80.39 

£103.38 

£229.89 
£229.88 
£127.53 



£287.39 
£436.89 

£287.39 
£362.25 
£700.35 
£942.89 
£252.89 

POA 

£229.89 
£373.64 
£295.90 
£206.89 



£209.90 
£229.89 
£264.39 
£264.39 

£333.39 
£448.39 
£455.29 
£344.88 



£192.95 
£289.95 
£289.95 
£389.95 
£454.14 



Apricot — Special Price Limited Quantity 

FIE 256K RAM 1x31 5K Disk. . C499.00+VAT= £573.85 



Atari 

800XL/Cass/Games £83.43+VAT= £95.95 

520ST inc Disfc + Monitor £642.90+VAT= £739.34 

BBC 

BBCincDFS £346.91 +VAT= £398.95 

BBC PLUS 128K £429.90+VAT= £494.39 

Cumana and Opus Disk Drives 

IxlOOK £84.74+VAT= £97.45 

1 X 400K Switchable £127.13 + VAT= £146.20 

2x10aK £186.48+VAT= £214.45 

2 X 400K Switchable £279.74 +VAT= £321.70 

Opus Disk Drives now with 2 Year Guarantee 
Commodore 

64 £130.39+VAT= £149.95 

64+1541 E252.13 + VAT= £289.95 

1541 Disk Drive E121.69+VAT= £139.95 

C128 £226.04+VAT= £259.95 

C128 + 1570 £391.21+VAT= £449.90 

15700isk Drive £169.52+VAT= £194.95 

MSX 

Toshiba HX10 £69.52+VAT= £79.95 

Sanyo. Sony, Panasonic POA 

MSX Disk Drives. Printers, etc in stock 
Sinclair 

40K Spectrum £78.S2+VAT= £89.95 

Spectrum PLUS £95.60+VAT= £109.95 

OL128K £169.52+VAT= £194.95 

SUPERDISKS Prices per box of ten ex W 

SSDD OSDD SS96TP1 DS96TP1 

40TR 40TR BOTR 80TR 



BASF5'/4" 



£10.00 £15.80 £17.50 £19.20 



3M5V4 £13.50 £19.50 £19.90 £23.90 

VERBATIM S^ii" £12.20 £15.20 £15.20 £19.90 

0YSAI\15^M £13.75 £10.00 £18.00 £23.90 

TDK5'i4 £15.90 £14.50 - £29.50 

SONY 08/00 a^V- £32.90 MAXELL 3" £39.90 

Add 70p for PSP per order of Disks or Ribbons 
PRINTER RIBBONS (Ex-VAT Prices) 

Single prices, deduct 1 0"« for 5+ 

Brother HR15 Corr . £2.90 Epson LX80 £4.00 

Epson 100 Series . . £4.50 

Juki 6100 SS £1.90 

Juki 6100 MS £2.70 

Juki 2200 £2.40 

Kaga KP810 £5.90 

Mannesman MT80. . £6.50 

Seikosha GP50 £6.90 

Seikosha GP100. . . . £4.50 

Seikosha GP500 . . . £6.90 
Seikosha GP700 ... £18.50 

Shinwa CP80 £6.50 



Brother HR15 MS . . £5.50 

Brother HR5 £2.90 

Brother EP44 £2.90 

Brother M1009 .... £3.90 

Canon PW1080A. . . £590 

CBM 801 £6,90 

C8M802/1526. ... £6.50 

CBM 1525 £4.50 

CBMDPS1101MS . £2,70 

Daisystep 2000 £3.40 

Epson MX/RX/FX 80 £3,50 



All equipment fully guaranteed — Credit terms available 



Mail Order 4- Export + fbado 
Hot Line Phone 01-686 G3GS 

I Delivery by Securicor (3 day) please add E5.00 + VAT per item. 
Delivery by TN.T tovemight) please add £9.50 + VAT per item. 



Send off or order by 'phone quoting your Access. 
Barclaycard No 'Phone 01-686 6362. Immediate 
despatch on receipt of order or cheque clearance. 

Or vou can Telex vour order on; 946240 Attn 1 9001 335 
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ALSO VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES, SHEETFEEDERS, ETC. 




53-59 High Street, Croydon. Surrey CRO 1Q0. 

Prices correct at copy date. Subject to change without notice due to currency fluctuations etc. E. S O.E. 
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Write to: Your 
Letters, Your 
Computer, Room 
L221, Quadrant 
House, The 
Quadrant, Sutton, 
Surrey SM2 5 AS. 
Our Prestel mail box 
number is 019991 
800. 

BACK TO EARTH 

Earthlings, I think your 
correspondent "Harry Seldon" 

— obviously a pseudonym — 
should stick to building his 
Foundations and not spout such 
twaddle about Aliens coming to 
dcstory us through mis- 
understanding our video games. 
After all, if they don't even 
recognise the games as such, 
how likely are they to recognise 
the zapping or the blobs, sorry 

— "invaders", as such? 
Seriously, however, there has 

been much furore recently 
about Amstrad's twin-deck 
cassette unit, and about 
Interface Ill-type devices. Once 
again, we are told that such 
devices "breach copyright" and 
should therefore be banned. 

There seems to be a 
misconception — deliberately 
fostered, in part, by the 
software houses themselves — 
as to what, exactly, copyright is 
and what rights the consumer 
gets under it. Contrary to 
popular belief, the copyright 



Dear Eugene Evans, 



1 have had the pleasure ot 
knowing you and your 
family for over five years. 
Then you were an 
enthusiastic and well- 
mannered 14-year-old. I 
employed you to work as a 
Saturday boy in my 
Liverpool shop, 
Microdigital. Being keen 
and intelligent you quickly 
became a microcomputer 
expert and a highly valued 
employee. As soon as you 
were old enough you left 
school and worked for Bug 
Byte and then Imagine. 
This was a great mistake. 
Imagine seized on you 
as a PR opportunity. The 
story of working-class 
teenager earning a fortune 
in Liverpool was a natural 
for the mass media. You 
had a fleeting fame In 
newspapers and on 
television, with strong 
undertones of John 
Lennon Involved. What you 
didn't seem to realise is 



that Imagine didn't do it 
as a favour for you, they 
did it for themselves. In 
fact what they did for you 
was the exact opposite of 
a favour. 

Back in reality you 
wrote a simple game on 
the 3K Vic called Wacky 
Waiters that was just 
tolerable. Catcha Snatcha 
which followed was 
unplayable. Frantic was so 
bad the company had to 
withdraw it. Then you 
converted to the 
Commodore 64 with an 
attempt to put Arcadia on 
it; it was a travesty. 

The last few months of 
Imagine were wasted 
playing around while 
pretending to work on a 
game called Psyclapse. All 
these attempts at 
programming were on the 
relatively simple 6502. You 
never could handle the 
more complex Z-80. The 
68000 must seem as 



laws are not intended to block 
legitimate usage of items for 
which the consumer has paid 
good money. Magnetic media 
are not infallible; indeed, on the 
contrary, my experience is that 
protection schemes are self- 
defeating, forcing me to break 
the protection and make a copy 



simply so that I have one which 
will load. 

It is true that these gadgets 
could be used to break the law, 
making multiple copies to give 
or sell to others, but "could be" 
is nowhere near strong enough 
a reason to ban them. Whilst 
condemning the lawbreaking 



iow to write for 
Your computer 

^°*'' Sp we v^eicome you 
because we^w^ ^.^^^ ^^^j 



views, tips 



criticisms 



ot 



even your "_•- Q -,n 

"^^'""TH^e'slo^ you go 
general. Here 
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difficult as playing 
Rachmaninov backwards 
on a mouthorgan. 

Now you are wisely not 
trying to program. The 
problem you have in life is 
that you are left with no 
skills or qualifications. 
You do have a misplaced 
loyalty that is seriously 
holding you up In life. The 
lime has come to escape 
from the past. There is 
only one logical course of 
action. You must make the 
most of your undoubted 
potential by going back to 
school. /"> 



potential of their customers, the 
software people all ride around 
in cars. Dont they know that 
cars could be used to kill 
people? That's far worse than a 
few illicit copies! So, let's ban 
cars, knives, headache tablets 
etc., before working our way 
round to the much lesser 
menace of copier devices and 
software. 
Caal Dornik, 
Hardinville, 
Terminus City, 
Anacreon Sector, 
Stardaie: 6.12.85. 

DOWN IN THE DUMPS 

Goodness knows what Basic 
screen dump A J Torlesse was 
using for his Spectrum/HR5 
system — Letters, November. I 
thought my routine — adapted 
from the Epson routine in 
Mastering your Microdrive — 
was slow at about 5'/: minutes. 
Got the time down to VA 
minutes by modifying another 
routine and have ended up with 
the Tascopy suite of m/c 
routines for small and large 



(continuea on page 27} 
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MAKE YOUR INTERESTS PAY!! 

Train at home for one of these Career Opportunities 



More than 8 million students throughout the world 
have found it worth their while! An ICS home-study 
course can help you get a better job, make more 
money and have more fun out of life! ICS has over 90 
years experience in home-study courses and is the 
largest correspondence school in the world. You learn 
at your own pace, when and where you want under 
the guidance of expert personal' tutors. Find out how 
we can help YOU. Post or phone today for your FREE 
INFORMATION PACK on the course of your choice 



introduction to 

computer 

Programming 


Programming 
in BASIC 


Programming 
in COBOL 


Electronics 


Electrical 
Engineering 


Electronic 
Engineering 


Elec. contracting/ 
Installation 


Radio, Audio and 
TV Servicing 


CCE over 40 '0' & 'A' level subjects 



course of Interest 
Name 



Address 



P. code 




international Correspondence Schools, Dept. ETS16. 
3i2/3ifl High St., Sutton, surrey SMi ipr. 

Tel; 01 -645 9568 or 041-221 2926 <24 hOUrs) 




PRINTERS 

Anadcx 

EpionLXSO 

Epson FX80 

EpwnRXlOOfT. 

Epson FX100 

Epson LQ1500-. 

Brother HR5 

BrofhorMl009. 
BrolherHRIO- 
BratherHRlS. 
BrolhorHR25_ 
Brother HR35.. 



..£309 

£324 
.£425 
.£895 
„.£82 



COMPUTERS 

AimtradPCWS256 

Anitfod 128 Greon 

Amitnad 1 28GaJour 

Apricot Fl E , 

Apricotfl .__ 

Apricot F2 -r Mouw - 



_£389 



£249 
..X339 
..£519 



..£127 

£239 

...^312 

..£599 



CommodoreMPSSOl . 
Commodore MPS 803 . 
Commodore OPS 11 01 . 

ConoflPWlOSO 

CononPWn56 

Ooayatp 2000 

KogotoxonKPSlO 

l<:o«lfcxanKP910 

JukiiiOOO 

Jvb<S100 



SMS 

£61 

£87 

..£164 
. £234 
„..E355 

.£219 
...E234 
..£355 



_E199 
£309 



X699 

£1145 

AJMieotFlO + Moo» £1 745 

AprkotFPl PorioWe £495 

Alori 520ST .£609 

CommodorBC64 £119 

CommodoreCl 28 £21 9 

Commodore 1541 Disk j£l 25 

CommodorE 1 570 Disl: ..._ „ £ 1 69 

Commodore PCI .-. - £949 

Scnyo MBC555 £649 

SmclairQl £169 

SincloirSpectrvmPlw,.....— ,■-■■,■■. II ..£95 
(P 4 P to Europe en. 00) 
MONITORS 

M^rovilccUSlDS. 

MicrovitecUSlDS. 



SmHhCoronO FostextSO £1 09 

SmithCorona Dl 00 £179 

Star SGI £ 1 95 



SWrrwaCfASO 

SeikoshoGPSOOA . 



£165 
„.£95 



£175 

.£219 

A«cro«te<1451DQ(QL) £226 

Sondfor our full price Irtt on oU Computer 
Products, Peripherals, Consymoblos ond 
Kitci. 

4 Day Insured Delivery £7 t VAT 
24 Hour Insured Delivery £10 + VAT 



CREDIT CARD HOT-LINE 

01-7600014 




■7;7^ 



All prices exclude VAT 
Export Enquiries Welcome 



Galaset Ltd, 30 Bayford Road, 
Littlehampton, West Sussex. 
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Your letters 



(continued from page 25) 



black-and-white copies, plus a 
"shade copy" which prints 
sideways to give a near-A4 size 
copy with shading of increasing 
density simulating the screen 
shades from white through the 
colours to black. The code for 
each is only 256 bytes long, and 
resides the printer buffer, not 
used except for printing to the 
ZX printer. 

There's also a probable 
reason for his Poking, in that 
the early HR5s had an 
incremental feed of 1/36", 
whereas the current model is 
twice as fine, with 1/72". Thus 
for bit image printing the 
control code had to call for 4 
times 1/36" for a 1/9" feed, but 
now requires 8 x 1/72" for the 
printer to advance the paper by 
the same amount. 

Incidentally, Brother changed 
my HR5 from 1/36" to 1/72" 
feed free of charge when I 
dropped it in at their 
Manchester service centre. 

I've seen so many different 
cable connections stated for the 
Spectrum-HR5 link, some of 
which could not work, that I 
quote the "official" 
connections as stated by 
Brother. 
Interface HR5 

2 2 

3 :.. 3 

4 20 

7 ^ 7 

5 5 

and link 4 

to 6 

and 8 

in the HRS plug. 

QL HRS 

1 1 

2 2 

3 3 

4 20 

5 5 

and link 4 

to 6 

and 8 

P R King, 
Hassocks, 
Sussex. 

RECURSION, AGAIN... 

In First Bytes November '85 
you have said that Forth has an 
advantage over Basic in its 
ability to support recursion. It 
has been stated so many times 
that you cannot do recursive 
techniques with Basic that some 
people are even beginning to 



>elieve it! It isn't true. 

Any computer with Gosub 
and Return commands can 
solve any recursive problems. 
The only stipulation is that the 
return addresses must stack so 
that you can nest the subroutine 
calls. This not only means that 
Basic is perfectly suitable, it 
probably also means that 
virtually any language will 
support recursion whether high- 
level or assembly language. 

It is easy to write recursive 
programs for a ZX-8I Or 
Spectrum and I guess even 
Commodore Basic would do. 
The best book which explains 
how to do it is The Complete 
Programmer: A Guide to better 
programming in Basic by Mike 
James. This dedicates a chapter 
to recursion and gives a first 
class treatcment of the subject. 
Peter Erskine, 
Colchester. 

DRAWER 

I feel I must write in and 
congratulate Paul Rhodes on his 
excellent program Drawer, 
Your Computer November '85, 
for the Sinclair Spectrum. As 



LAST MONTH 

Part of listing two in 

Roy Dictus' Sound 

Sampler, published in 

December, has been 

smudged. The last six 

characters In the 

second and third lines 

from the end — Line 

110-should read: 

f7ed78 

4c04c9 

If you are having 

trouble with October's 

Spectrum Melody 

Master, note that there 

should be a plus sign at 

the begining of tine 810, 

ie,, 

810 LET NO = NO + ... 



Paul points out, it is not 
possible to see the attribute grid 
if using the program with an 
RGB monitor, however it is 
possible to alter the program to 
make the grid visible. 

Simply Poke 26613 with 32. 
This will make the attribute grid 
white and green and is perfectly 
satisfactory. You can use any 
other colour by Poking the 
above address and the formula 



Paper x 8 — i.e., green is 
Paper 4 x 8 = 32. 

As far as I am aware this has 
no detrimental effects on the 
rest of the program. By the way 
this has no effect on the 
transparent grid and this still 
does not show up on a RGB 
monitor. 

Anthony Chailis, 
Peterborough, 
Cambridgeshire. 

AUTODIAL WITH TELSOFT 

There appears to be a slight 

problem with my Autodialler 

program, published in your 

November issue. It works 

perfectly with the Dl and D2 

programs that are available on 

Telsoft, but won't work with 

the Telsoft listing in the 

magazine, as they have different 

start addresses. To allow for this, 

line 1240 of my program should 

be: 

1240 DATA76,56,199,32,53. 

193,96,234,234,234 

if you arc using the Telsoft 

listing on page 102. 

David Derrick, 

Cheddar, 

Somerset. 



SCRABBLE A CHEAT? 







In September's Update you 
talked about reworking old 
games. Chess programs are 
regularly updated, so why 
doesn't somebody do the same 
for Backgammon and Scrabble? 
CP Software describe their 
Backgammon as "excellent". 
Not true. No doubling cube, no 
score, very little colour. It 
doesn't compete with Psion's 
and that one has its problems. 



Psion's Backgammon occa- 
sionally generates extra pieces 
for me and then hangs up by not 
allowing me to play my last 
piece into my home table if it's 
on the bar. 

Psion's Scrabble is super but, 
oh, some of those words: 
"squits" and "vison" do not 
appear in any of the dictionaries 
that I have — Chambers and 
Pocket Oxford. 



Please all you superb pro- 
grammers can we have updates 
of Backgammon and Scrabble 
for the good players out here, 
professional jobs too — no 
kid's stuff. 

I'll buy two of each. And if 
ever I see Scrabble for the 
Amstrad 6128 based on a good 
dictionary I'll buy a 6128. 
Peter J Turner, 
Norway. 
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DAAT CUHMHTrD 



THE ULTIMATE POOLS PREDICTION PROGRAM 

• MASSIVE DATABASE Poolsvnnncr .i a £Optm:ica:»d PooSs 
prcdi^icm aid. It comes con^p!e<e wish the lixecxt dalabuc 
jvAi3ab'.« - 230CO irjiches over iO yeais The diubase updaies 
dutontaltcaUy as results conie in. 

• PREDICTS NsXiUStSCOREDRAV/S, but AWAYS. HOMES 
ar.d NO SCORES. 

• SUCCESSFUL SEUC ouanniee itai Poo!swiniicr pctfoims 
ijjTuiiciniiy better than chnr.ec. 

• ADAPTABLE Probabilities are (riven on fitUSJX fixiure - 
choose as many se^eccorj: as you reed for your b««. The 
prftciM prwdjction (orrr.-jJa c»ti be sot by the laer - you can 
develop ar.d tejt yoJr own uniTic mctf.od. 

• SIMPLE DATA ENTBY All team nanies are in the program. Simply type mtherflferer.ee 
niin-±«js !;ox the screen. Or aic FDCCEN to produce tixturo list auJomaticaliy <sec below) 

• DISC MICRODSrVE COMPATIBLC Tapes supplied with conversion instructions. 

• PRINTER SUPPORT Full hard copy prmioui oJ data il yoa have * pnwcr. 

AVAiLABLE FOR Sp««nan i-iSX). Commodore 64. VIC 20 ( + 16K). AAISTRAD. 
BBC B, Atan (4eK), ZX8 ! ( 16!0, Drason. Apple U. ELECTRON 

FRIC£ £15.00 (all inclusive) 








____ -^_, _ . _ ,» AT LAST: No more struggling for hoiirs to get the 
pTa l^FN nR/n ^'^*"° ^ "■■'° "^^ computer. FIXCSX ^.4J been 
1 uVvljil Uv/U programrr^d with all English artd Scottish 
fijttuies (or !9§3 6, Simply type m the date, and the ^Jll fixture liel is 
generated in seconds. FilUy compatible with Poolswnnrer. 
POOLSWUWER with FIXGEN £16.50 Call inclusive) 



COURSEWINNERvs 

THE PUJiTERS COMPUTER PROGRAM 



NOT JUST A TIPSTER 
PROGRAM. Coarscwmr.Er 
V3 cm be used by cxpons 
and occasional punters alike. 
You can develop and tea your O'wTi 'jruque winning system by adjusnng the 
analysis (oimak. or tjse ihe program :r. limp'.o mode Coursevriimer V3 uses 
statistical inatyas of major factors including past form, speed tatings, couise 
statistics, prl» money, weight, going, uainer and •ock^y (orm etc, cit it 
outputs most likely win»*r«, good king odds bets, forecasts, tricasts etc. The 
database includes v«»lceoi»««ati«tie»foi ill British courses. You can update 
the database - r,«ver goes oa of date, 

AVAi^ASU TORSp«e?= («S,l Coa-r-i>ioro«. ESC(B) A^1^1^W, JU*r (Wt). AppS* a 
PRICE £15.00 Call inclusive) mcicdn rut and Natlnul Hsnt nnions. 



Send Cheques'TOs (or return o! post ser.'icc So , . 



ea 



phone 24 hrs y t;.-i w.j^r). phono 2i hrs 

37 COUNCILLOR LANE, CHEADLE, CHESHIRE. S 061-428 7425 



ATARI COMPUTERS 




Aun S20ST computer with 3. S" *K driv«, cnoule. 
(Tvoniof tna wtiw*t« C475 ((6701 £ 730. We c*n 
quota t« j.tcmj:.rt nwftiiof and ditc Hmt opuom 
oo llu» pjctigs iOOK. ST disc drive f 1 39 (C 1 381 
EIS«. 10OC»CST<ji!cdr,v<>Cl62lCt79>£t99. iO 
Megabyte ST hard dtc M87 (£4351 £475. ST 
C&lour monitor 1 30X£ compter *■ <s<vc ^.ve * 
uftwv* £248 (EJ49I £279. 130 K£ comautm •<- 
ilisc drive ♦ 1027pnnt*f • »rtw«<e £33S (£3331 
£393. 

SINCLAIR COMPUTERS 




S.r>cUi» pocket TV £97 (£9SJ £101. SJielair QL 
Comouter £194 (£196i £229. QL FIOBpy *fC 
inlerfBC« !$*« Cumana due E«4:1>on b^Aw for 
»ui!*BI* disc dfivesi £86 tf84) £94. Smcloif 
Sp«lfumK«tComjHi!*f48l< £123 (£127) £147. 
$p«etrum Ftus Con'kputtr * eattsn* * 4 gimtt 

* gorstidt wrth int<[tKe £139 rC139l £169. 
Origful 48K Sinctair SpKtfuffl CSe l£ 1021 £123. 
Kit to upgrid* ibt Spectfuro to Spectrum Piui £40 
(£401 £50 MiCiod<>v* £49 (£50) £60. RS232 
rteffjoe 1 £49 (£SOJ £60 Special on*: MicttnHiv* 

* in!e.(»ee i + 4 canxiSe** £97 (£99) £107 
Slink miciodnve cartiidsai £2-£50 (£31 £4 
Spectrum floDOY disc intc<Kt (S«« Cumena d>K 
icctKjn (or suiia&K due dovesl £107 l£99i £109. 
Inmrtice 2 £20 45 l£20l £24. 32lC mofnoiy 
uQ^fM* k>'.iof 1 &K «pectru<n (410* 2 tna 3 pntyl 
£31 (£28) £30. Sseclrum Ccn|roi>iCS pnntcr 
■nte<<*ce £46 (£421 £47. 



COMMODORE COMPUTERS 

Ccnvnodore 129 £750 (£249) £274, 1570 0.M 
*!« £187 (£186) £206 Corr»no*xe 128 » 1570 

Oik l»iv« £419 (£409) £459 Comnvodorc 64 + 

ncordc ♦ mowcmsker veyBosio * seftwve £187 
(£2131 £2*3 Commodore 64 -^ diic d'iw £278 
(£280) £340 Convff.O' to ai:ow mo*t ordrfiiiy 
mo<io cassette recorders to b* used wrth the Vic 
aO wid the Comrrvodore 64 £9-78 (£9> til. 
CcnttoniC* pnniei n^eilace lor V>c20 «nd <l^« 
CkHnnwdore 64 £45 (£41i £46. 0>K drive £191 
(£186) £217. MPSeOt Printw ClISlCUl) C16I. 



AMSTRAD, ACORN. ENTERPRISE 
AND MSX COMPUTERS 

Amitred PCW8256 £449 (£450. Amilrid 464 
Colour £297 (£3221 £402. Amstrsd 464 G'ccn 
£197 l£230l £310 Amitrid 6129 Cotow £397 
(£4201 £S0O Amttr»<S 6128 Green C297 It3221 
£402. Acorn Electron £99 (£991 £1 191. E«erorrt« 
64co.-nouter £172 l£170l £190. Enttror.te 128 
£233 (£2291 £249 3.5" 1000K Disc drives lot 
Cntercte; srfisse ti09 |£114) £135, Ou*! £i93 
l£1951 £225. (3esdti*r MSX £112 (£115) C145. 
Sanvo MPC10O MSX £120 l£)23) £163 

CUMANA DISC DRIVES 

To sv. doc fitertaces «l Sinci*' Ot.. Spectium and 
BSC B. 3. 5" 60 track double tkted. caied arxt vnth 
power svcpiv: wigie £109 (£1 15) C13S. dud £193 
(£1951 £225 



PRINTERS 

New Epson LX60 £249 (£2491 £282. Ti»ci«r (Or 
LX80 £20 (£20) £30. Epson CX80: printer £247 
(£247) £280. c*rii«9g«t £52 l£52l £53. irgcioi 
£30 (£201 £30. Epson FX85 £426 (£418: £468. 
Bfolhtr Kfi5 £148 (£152> £184. Brother Ml 009 
£201 (£203) £234. Srinwa CTI CPABO (£2221 
£258. Ctnnan !>V.'1080A £309 (£306) £356. 
Micropcncn«-a(s MPi 65 £284) £333. Brother EP44 
£224 (£220) £240 

SECOND HAND COMPUTERS 

I^KM« before ord«rir>a, Suoerboard u 8K £4S (£50) 
£95 Geoi* I 16K £55 IC6S) £105 



SWAIMLEY ELECTRONICS 

The Computer Export Specialists 

Dept. YC. 32 GolfJsel Rd., Swanley. Kent BR8 8EZ, EnglanfJ 

Tel: SWANLEY (0322) 64851 

Oiticitl orOttt H*lecmc. UK pncti vc tlwim fml tna •neJuitt eott *na VAT. Tha stcont prict m ttrmckcts 
a lot upoT cuifon'iers in funpt and inckitSt$ inturriS timail poatga. Ttv Otrapnem <t Iv txport custamets 
ouiiKlc Curope lnxSuding Ausirilt etel tfxi jnciudM aaui*a mmtil poit»gt. 




56K Spectrum extension? Instant back-up of any program ? 
Joystick & video interfaces ? YES ! All this & even more with 

N*! SIWIRUM MULTIPURPOSE IKTEIIFACE 

UNPRECEDENTED - UNPARALELLED - UNBEATABLE 

at 




Sflntemsl 8K ROM and 8K RAM open neiw concepts in Spectrum computing: 100% retrabtc saving of anything, anytime and onto 
all types of peripherals with extra 8K at user's disposal artd with a full peek & poke facility covering the entire 56K. 
MULTIFACE: one does not take any part 01 Spectrum RAM i does not need any additional software. Just push a button to 
freeze a program, vivc it and restart from the same point riext time. FVck/pokc facility and 8K RAM (say with a monitor 
disassemt>ler ) are also ideal for studying, modilying. developing programs. 

l^Menu'driven with prompts* one-touch commands; 1)Push button 2)Sclc<t function: exH/retUfn/save/poke 

3)lnput name iJSave to: tape/cartridge/wafer/opus/beta 

?t£x(remely poverful & efficient compressing for fast re- loading & using minimal room on cartridges. tap«s, wafers, disks 

A 7K screen can be compressed to a lew huixjred bytes, the whole RAM into a few K (depending on a program). 
^Option to save a full 24-line screen only ^Pressing the button & return can restart a "crashed" computer 

ifr Through extension bus for connecting other peripherals J^User friendly, fully error trapped, simply magic 
>t Users must ensure Ihe copyrigM laws are not inlringed 

Expand your Spectrum to 56 K and stretch its capabilities even further with 



fM^tmce fjfAfj ESSENTIAL SPECTRUM COMPANION 



1 enclose a cheque/PO for t f^'^^ldTef oJl^eaSl^ Please send me (tick as applicable) 

' I add £1 overseas g 2 )j -^p^^^3.^^ppg33^,3^^..,^gg £9.95 D 

or debit my P^H "^^ No 



The software iMay of transferring Spectrum software. 
4utilties for mdirve,2ror waf3drsY0.2tarOpus Discovery. 
Iniw>uat)» for cartrrdgc disi( m.i:nteiune«&auMinalic transfers. 
Htjihly professional, user-friendly, versatile and comprehensive. 
"An ingenious piece of software." 
■ eee* Pcatures ••••• Performance PCN 



TOP SOFTWARE AT BOTTOM PRICE 



(hhrt^thv he\s isnmo for am iiKuhirK- /i\-v\'fi /tfr ivri iVwnf rwth". 
'VMiggier is a totally origeul game! CMSM SMASH sraft CiiME PCM 
V;re'Jl f^iniL-. ^ood niusic.Ht'll rc<.'n(iinh,-n<lcd.' Wkei abere 

' t Iw srjhic". and vuuiid stf f\c*IIent and tbu gjme i^ io(all> jdclictiie! 
lO'lO value 6 playat>iltty, 9.'10 graphics a sound. Cav (>ames 
' Thift n a great game,' C&S 'Wall wortti buying 1 ZXCA Cra^ 
If >oe'ie am senw >ou'llord<.'r >ourcafi> lum. PCK '* WHtWB' PCW 



! NOW FOR AMSTRAD! :SPECTRUM version a( Xmas PRICE! 



Compleie Spectrum musiC System lor wrfting. eoibng, ptaying. 
pnnteig i stonno music. Its real notation graphics and «»»« of 
use make it an ideal educatkjnal toot. Great hjn to play with & 
a lot to offer in serious usedranapoiang.dot matrix printout etc). 

A very profcwiional piece of program ctii nig. CiUv to use. 
irxctrilent aicrvcn proHonlatiOD. error truppinf^ ^ nclpful 
prompts. If j-ou'ru intcrwtedln intuiic Asd own 
a. computer then ^et rC ZX O^mputin^ 



MIDI compatible with MIDI MUSICIAN pack.ige 
New overlay for Spectrum -^ Now at Xmas price: 



Name Card expiry. 

Address 



MULTIFACE 



£39.95 D 



disk [Opus Discovery) 



tape (for m'drive) £ 7.95 D 
£9.95 D wafer (Rotronics) £ 9.95 D 



MUSIC TYPEWRITER 



£7.95 n 



WRIGGLER Spectrum tape £4.95 D 
WRIGGLER Amstrad tape £ 7.95 D 



with supplement £ 9.95 D 
or cartridge £ 6.95 D 

or disk version E 1 1.95 □ 



S#iiA^TiC ^#3#T 77 Oyne Road London NW6 70R 



24 hrs 



orders 01*625 9463 



nn 
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HARDWARE HITUST 



OPPOSITE 



• The Saga 3 Elite. 
For the Spectrum 
ownor who woutd 
rather bo tapping 
away on an IBM pC. 



BELOW 



• The Skywave 
Multport lets you 
plug in to tree 
Prestel software for 
£100. 




PECTRUM KEYBOARDS 



Transform • Both cost £80 



p- Spectrum • Saga System 

What do you get the 
Spectrum owner who has 
everything? Possibly one of 
the two new deluxe 
keyboards. At around £80, 
they have to offer something 
a bit speciat. 

The new Transform 
keyboard looks likely to 
stand up to anything. A 
diecast metal case contains 
a full set of sculpted stepped 
keys. These are embossed in 
colour with the Spectrum 
keywords. 

There is a separate 
numeric keypad and a few 
separate functions keys as 
well as an extended mode 
key. Fitting is simple and 
just needs the top whipped 
off the Spectrum. There is 
plenty of room for Interface 
1, and the Mlcrodrives can be 
connected without using an 
extension. There is an on/off 
switch, and room to mount 
the transformer in the case. 

As you might expect at 
this price, the fee! of the 
keyboard was up to the best 
professional standards. 

The other contender, the 
Saga Elite 3 goes for a 
plastic IBM look alike 
keyboard. Again the feel is 
very nice. They have gone a 
bundle on extra function 
keys. No less than 10 down 
the left side with a full 
numeric keypad with cursor 
keys and arithmetic 
operators. 




/ 
The only disappointment is 
the lack of keywords on the 
keys. These are supplied on 
a chart which clips just 
above the keypad. Not a 
problem for the Spectrum 
fanatic, but off-putting for 
the casual user. 

Hardware compatibility is 
maintained by keeping the 
board in the same position in 
relation to the back and 



bottom of the case, although 
Microdrives will have to stick 
up in the air. 

If you've got this sort of 
money to spend on a 
keyboard, then there isn't 
much to choose between the 
two. For me the Transform 
gets it by a short head 
because of the colour 
embossed keys and tast-for- 
ever metal case. Transform 
telephone number is 01-658 
6350 and Saga are on (04862) 
22977. 



fMIVLTIPORT 



1 



► Skywave • RS232 interface •Any Amstrad • £99.95 



The unit consists of a full 
25-way connector, two 
sideways Rom sockets and a 
24-way user port. One of the 
Rom sockets is occupied by 
the Skycom software, and as 
yet no software has been 




written to use the user port; 
it may eventually be used to 
control intelligent modems 
for unattended operation. 

The two main tasks of 
software like this is to 
access Prestel and bulletin 
boards. In Prestel mode, 
there are four colours instead 
of the usual eight. Some 
dynamic pages seem a 
problem, but apart from 
that, it does an adequate job. 
Pages can be printed or 
stored in Ram or disc/tape, 
although it was unclear how 
to retrieve pages from 
storage for printing. Most 
commands are accessed 
using cntrl + key 
combinations, with windows 
and menus to help. 

The bulletin board software 



has the usual choice of 
parameters for baud rate, 
word type and 40/80-column 
option. The same printing 
and saving facilities are 
available. 

This looks like a promising 
package. Obviously there are 
many facilities one would 
like which are absent — file 
transfer and offline mailbox 
editor to name but two. 

At the moment it has 
stolen a march on the 
competition where software 
downloading is concerned, 
but the dismal standard of 
software available does not 
make this a winning 
advantage. 

Multiport is available from 
Skywave on 0202 302385. The 
interface plus modem deal is 
from Modem House. • 
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■Budget Printers 




J printer is often the first 
add-on that new users 
consider when they decide 
thier micro is going to be 
hing more than a games 
iiuciune. It is vital if you want 
to do your own programming as 
it is impossible to see your whole 
program on the screen at one 
lime and thus root out persistent 
bugs. You may also want to use 
you computer as a word 
processor — the most important 
"serious" application for home 
micros. 

For listings, almost any printer 
will do. Obviously speed is useful 
as this will allow you to get on 
with the job more quickly. Print 
quality and paper size are 
probably less important. On the 
other hand, if your major 
application is word processing, 
then your major criterion will the 
appearance of the finished work. 
There is no point spending time 
and effort getting the spelling 
and appearance right if it's 
printed illegibly on paper which 
would look more at home on a 
toilet roll. 
Another application is graphic 



presentation. This is important if 
you want to use your computer 
to plot graphs, charts, or do 
screen dumps. For this sort of 
work the important thing to bear 
in mind is whether the software 
you have will drive the printer 
you want and whether you need 
colour. 

There are four basic varieties 
of printer which use different 
methods of forming characters: 
dot matrix, where characters 
consist of a series of dots, a 
daisy- wheel, thermal printers 
and plotters. 

Plotters consist of one or more 
coloured pens which are moved 
over the papver to produce lines 
and characters. Up until recently 
these were very expensive but 
there are now several makes 
which produce accurate results 
for a reasonable outlay. Some are 
flat-bed plotters, which work on 
a single sheet of A4 or A3. 
Others like the much cloned 
MCP-40 have roll feed; possibly 
only worth considering if you are 
primarily interested in graphics 
as they are usually too slow for 
general-purpose work. 



Daisy-wheels were once 
considered the Rolls Roycc of 
printers, being mainly found in 
offices. However, the>' are rapidly 
falling in price, and you might be 
able to pick up a second-hand 
bargin. Bui they are quite slow 
and have no graphics capability. 
Be careful about availability and 
price of ribbons. 

Thermal printers are about the 
cheapest way of getting into 
print. An outstanding example is 
the Alphacom printer from Dean 
Electronics, which is now 
available for the Spectrum at 
£20. Softek also does an 
interface for CBM-64 and Vic 
computers. Brother also has a 
range of thermal printers which 
are good value. The main 
drawback with this type is they 
are somewhat sluggish and the 
paper is costly and sometimes 
not readily available. 

Lastly, there are dot matrix 
printers. Frankly if you can 
afford around £300 for a printer 
you should look no further. 
Within this class you should find 
a printer to suit you needs. 
Ideally it should be Epson 
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compatible — i.e., its graphics 
and character set should 
conform to those of the Epson 
printer range. It should print 
with a range of character sets, 
including NLQ, and you should 
be able to redefine the character 
set. 

Buffers arc also useful; your 
computer is free to get on with 
computing while your printer 
does the printing. NLQ — or 
Near Letter Quality — is a recent 
development. The printer prints 
a line twice, the second time half 
a dot lower. This increases the 
vertical resolution to the 
standards of daisy-wheels. Most 
printers now offer this facility 
and it really is a must these days, 
even if you're only going to use 
it for your CV or to impress the 
bank manager. 

Laser and inkjct printers are 
starting to make an impression 
in business. How long before 
their presence is felt in the home 
market is hard to foresee. The 
major advantages of these 
printers are speed and quietness. 
These are not important 
considerations in the home 
market unless their prices change 
dramatically. Epson has plans to 



r 



nil* 




launch a smaller version of the 
SQ-2000 to match its portable 
computer but its performance is 
not that much better than many 
dot-matrix printers. 

If you need colour you now 
have a number of technologies to 




choose from. There are dot- 
matrix printers from Epson and 
Seikosha which use multi- 
coloured ribbons to produce up 
to eight colours. Plotters 
normally come equipped with a 
variety of pen colours and some, 
like the Penman plotter, will take 
Peniel pens, giving you a wide 
variety to choose from. Another 
approach is the Okimate 20 
which claims to produce up to 
100 different shades. At £259 it 
is certainly very competitive even 
offering a correspondence 
quality type-face. 

If colour isn't important but 
you want the flexibility of dot 
matrix and NLQ then the 
Amsirad DMP-2000 is a good 
choice at £159. It has a standard 
Centronics interface, although 
the cable you get thrown in will 
be useless and the colour scheme 
may jar a bit. The manual is very 
clear and also written with other 
computers in mind. 

Epson has dominated the 
upper end of the market for a 
long time with its FX and MX 
range. These workhorse printers 
have aquired a deserved repu- 
tation for reliability. However, in 
terms of facilities for the money, 
they may well not be the best 
value for money. The Taxan 
ICP-810 gives a spritely 160 cps — 
characters per second — with a 
choice of three NLQ faces* as 
opposed to the single NLQ face 
of the comparable Epson LX-80. 



Also worth considering is the 
Star range of printers. One of 
their important plusses is that 
some use normal, cheap and 
readily available typewriter 
ribbons so running overheads 
will be low. Generally, they arc 
a little more expensive than the 
Taxan and offer similar facilities. 
Another consideration for 
Spectrum and Commodore 
owners is the interface. For the 
Commodore, more and more 
manufacturers are bringing out 
CBM versions of their printers, 
including Star, Brother and 
Epson. 

There are a number of 
Spectrum printer interfaces on 
the market. Probably the best 
known is the Kempston 
interface. Although expensive, it 
offers all the facilities you are 
ever likely to need and is 
compatible with a wide range of 
printers. 

Printer technology is a never- 
ending source of ingenuity and, 
despite the basic requirement of 
delivering ink to paper, is one of 
the fastest moving areas in the 
home computer world. At the 
moment dot matrix would seem 
to offer the best all round 
performance and there are some 
excellent deals on offer this 
Christmas. 

Next year another variation on 
present technology may reign 
supreme. And then you can 
Stan all over again. 
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ABC Elektronic 

Telex: 932 974 budde d 



Hiigelstrafie 10-12 
4800 Bielefeld 1 
West Germany 

The Giga Soft Mouse for the Sinclair QL is now available! 




Price £49 

exc VAT, including p&p 



The hardware: 

The mouse + special interface to use 
with the joystickport of the QL 
computer. The mouse resolution is 
0.26mm. 

The software: 

GIGA Basic: This extension adds more 
than 70 new commands to 
SUPERBASIC. This includes a full 
screen editor, animated sprites, 
mousecontrol commands, GEM style 
pulldown menus and many more. 

E.A.S.E.: A totally new user interface 
for the QL. It supports a desktop 
environment, similar to GEM. It 
includes pulldown menues, icons, 
really scrollable windows, a calculator 
and a game. This program enables the 
user to have access to all system 
functions in an easy manner. 



How to order: (1) Send a cheque to ABC; (2) Transfer money to Postcheckamt 

Dortmund to Mr Budde, Account No. 902 83 469; (3) Send an order to the address 

above, we will send the package with post cash on delivery. 



Our first show was an 
outstanding success . . . 

This time wc*vc got many more surprises 
and lots more room to wander around! 



AliVilSlTl^B^ 



COMPUTER/ 1 




if Amstrad goes striding into 1986 as the most 
innovative and profitable computer company in 
Britain. Come and see for yourself the 
evergrowing range of products that puts it head 
and shoulders above the rest. 

♦ So many people turned up for the first-ever 
Amstrad Show m October that entry had to be 
restricted and lengthy queues formed outside. Not 
this time! We've almost doubled the floor area - 
so you'll be able to move around vwith ease 

♦ Every stand was taken at the October show, and 
many potential exhibitors had to be turned away. 
This time they've booked weW in advance! Well 
over a hundred exhibitors wilt be there. 




if On display will be just about every piece of 

hardware and software that has yet been produced 
for the Amstrad range. And that means lots more 
products - and lots more bargains! A big feature 
of the October show was the way exhibitors 
entered into the spirit of excitement that pervaded 
the show and slashed their prices. This time many 
thousand more visitors will be going home with 
some really worthwhile bargains! 

* One thing you'll get for nothing - and tots of it - 
is advice! Waiting to talk to you. and answer any 
problems you may have about Amstrad 
computing, are some of Bntains top .Amstrad 
experts. They'll all be there! 



SiHlOlWI 




Dototntc PubUcatiota 



Champagne Suite. 
Novotel, 
Hammersniith, 
London W6 

Saturday Sunday 

January 11 January 12 
10am-6iym lOam-Spm 



Avoid the queues! 



Get your 
ticket lift 
advance . . 



Sp«c Ul price* for groups of 1 or more. 
Phone 06I-44O 0171 for detail*. 




Advance 

ticket 

order 



aEDBQED 



siisca 



Aidmittlon ot 6ov. £3 todulu). t3 lundcr lit) 

fVorivppV 

O Adukt<lwi(«iJL2(Vh*CII C 

Q Und«tl(HKl«a«£l<tMt)l L 

TOTAL a . 

O Owqut (TidoHd mi^ paytMr to 

OiUtww Pubtucom Ltd. 

n Picnc deba my emit cinj Kcounl: I"**** 



_SigrvcJ_ 






-1 I I I I 1 t J ' ' ■ * * 



_j I • ■ 



PHCKSE ORUEKS: (Una Show Hotlttw: 061-4S0 0171 
fVa»^ qvotc CTvdtf con' number and JUT oddri^i 



Pom to AmUrad SttotM TJckxti, Europe HouM. 

M ^tmtrr Rood Hattl Grate Slockport SK7 SSY. 



YC 
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TOP 30 OVER 










16 


RAMBO 


OCEAN 


1 


ELITE 




nREBIRD/ACORNSOFT 


17 


DALEY THOMPSON'S 


OCEAN 


2 


COMMANDO 




ELTIE 




SUPER TEST 




3 


WINTER GAMES 




US GOLD 


1$ 


IMPOSSIBLE MISSION 


EPYX/US GOLD 


4 


THEY SOLD A MILLION 


HIT SQUAD 


19 


YIE AR KUNG FU 


IMAGINE 


5 


FORMULA ONE 




MASTERTRONIC 


20 


LAST V8 


MASTERTRONIC 




SIMULATOR 






21 


SABOTEUR 


DURELL 


6 


WAY OF THE 




MELBOURNE HOUSE 


22 


NEVER ENDING STORY 


OCEAN 




EXPLODING FIST 






23 


TOMAHAWK 


DIGITAL INTEGRATION 


7 


COMPUTER HITS (10) 




BEAU JOLLY 


24 


LITTLE COMPUTER 


ACllVISION 


8 


MONTY ON THE RU^ 


! 


GREMLIN GRAPHICS 




PEOPLE 




9 


FINDERS KEEPERS 




MASTERTRONIC 


25 


ROBIN OF THE WOOD 


ODIN 


10 


BACK TO SCHOOL 




MICROSPHERE 


26 


INTERNATIONAL 


SYSTEM 3 


U 


FRANK BRUNO'S BOXING ELITE 




KARATE 




12 


BEACH HEAD 2 




ACCESS/US GOLD 


27 


CHILLER 


MASTERTRONIC 


13 


BMX RACERS 




MASTERTRONIC 


28 


VEGAS JACKPOT 


MASTERTRONIC 


14 


FIGHTING WARRIOR 




MELBOURNE HOUSE 


29 


ARCADE HALL OF FAME US GOLD 


15 


ACIION BIKER 




MASTERTRONIC 


30 


FIGHT NIGHT 


US GOLD 


BUBBLING UNDER 








1 


FRIDAY THE 13TH DOMARK 


6 


ROCKMAN 


MASTERTRONIC 


2 


GOONIES 




U.S. GOLD 


7 


THUNDERBIRDS 


FIREBIRD 


3 


SUPERMAN 




BEYOND 


8 


SWORDS & 


PSS 


4 


NOW GAMES 2 




VIRGIN 




SORCERY 




5 


GYROSCOPE 




MELBOURNE 


9 


CAVES OF DOOM 


MASTERTRONIC 








HOUSE 


10 


SPELLBOUND 


MASTERTRONIC 


COMMODORE SALES 
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2 


WINTER GAMES 


> 


US GOLD 


02 


NE 


01 


COMMANDO 




ELITE 


03 


NE 


01 


RAMBO 




OCEAN 


04 


NE 


01 


LAST V8 




MASTERTRONIC 


05 


NE 


01 


LiriLE COMPUTER PEOPLE ACTIVISION 


06 


NE 


01 


FIGHT NIGHT 




US GOLD 


07 


03 


02 


SUMMER GAMES 2 


EPYX/US GOLD 


08 


NE 


01 


THEY SOLD A MILLION HIT SQUAD 


09 


02 


02 


WHO DARES WINS 2 


ALLIGATA 


10 


NE 


01 


RACING DESTRUCTION SET ARIOLASOh 1 


AMSTRAD SALES 






SPECTRUM SALES 




THIS 

0) 
02 
03 
04 
0$ 

a« 

OJ 
OS 
0» 
10 


LAST VTTHS TITL£ PUBLISHER 
NE 01 THEY SOLD A MILLION HIT SQUAD 

05 02 GRAND PRIX 3D SOFTft'ARE INVASION 

06 02 FORMULA ONE SIMULATOR NL\STERTROMC 

01 02 FINDERS KEEPERS MASTERTRONIC 
<» 02 SOUL OF A ROBOT MASTERTRONIC 
NE 01 YIEARKUSGFU IMAGINE 

03 02 NONTERRAQUEOUS MASTERTRONIC 
NE 01 CHILLER MASTERTRONIC 
NE 01 RAID US GOLD 

02 02 WAY OF THE EXPLODING FIST MELBOURNE HOUSE 


THIS 

01 

02 

0) 

0< 

05 

06 

07 

OS 

09 

10 


I^AST MTHS TITLE PUBUSBER 

NE 01 ELITE FIREBIRD 

NE 01 COMM.\NDO ELITE 

NE 01 BACKTOSKOOL MICROSPHERE 

02 02 DALEY THOMPSON'S SUPER TEST OCEAN 

06 02 MONTY ON THE RUN GREMLIN GRAPHICS 

NE 01 SABOTEUR DURELL 

NE 01 TOMAHAWK DIGITAL INTEGRATION 

NE 01 INTFRNATtONAL KARATE SYSTEM 3 

01 02 WAY OF THE EXPLODING FIST MELBOURNE HOUSE 

ME 01 THEY SOLD A MILLION HITSQUAD 


$OUI!CE: CALLUP/MIOMMCOTE 













YOUR COMPUTER, JANUARY 1986 33 


















^g«ffil«' 



{f|£ ■ *5f Over 200 

questions on each subject, 
General Knowledge 1, Sport, TV, 
Pop Music, General Knowledge 2, 

plus a self programme tape. 

Hours of enjoyment for friends and 
families in this light hearted challenge. 

Also available 

the following 10 subjects are available on a 
second Quiz Quest tape. Over 2,000 questions on: - 

• Brain Teasers * The Arts * Films * World of Science 

* History * Home and Garden * Natural History 
• Bookworm ' Geography/Tourism * Junior Knowledge 




Alligst* Software Ltd. 1 Orange Street, ShaHield SI 40W. T«l: 10742) 7S579fi. 
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PLAYABIUTY 



VALVE mR MONEY 


WERALL RATING 



SCREENS 



• Commando: An 
amazing programing 
feat. 



► Spectrum & Commodore 64 
Bitter battling has not been 
confined to the game itself — 
Elite forced Altigata to make 
alterations to their excellent 
Who Dares Wins II in order to 
delay its production — and it 
would seem both games are 
superseded in complexity and 
variety by Ocean's Rambo. 

What all the games have in 
common is an upward 
scrolling sceanario depicting 
a feisty little soldier battling 
his way past the enemy, past 
gun emplacements, bridges 
all the way to the fortress. 

This game is particularly 
striking on the Spectrum — 
the animation and detail are 
so good it makes Sir Clive's 
little box of tricks look like an 
arcade machine. The sound 
quality on the Commodore is 
excellent and adds to the 
whole atmosphere of 



• Etite •Arcade • £7.95 and £9.95 • Paul Bond 
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generally frothing stupidly at 
the mouth that is essential to 
partaking in warlike activity. 
Developed with the aid of 
Capcom to create the closest 
possible duplication of the 
original arcade game, Elite's 



Commando has the cachet of 
being the official version. A 
tot of people will think they 
are doing well if they get as 
far as the fortress wall, but 
beyond here there are troop 
carriers and tanks to defeat. 



JR IAMBO 



GRAPHICS 



SOUND 



PLAYABIUTY 

000 

VALUE FOR MONEY 



WERAU RATING 



SCREENS 



• Rambo: Just one of 
those sixttes kids who 
decided to make war, 
not love. 



^Commodore 64 • Ocean • Arcade • £9.95 • Paul Bond 

Rambo is just one of those 
sixties kids who decided to 
make war not love, and even 
in the US Army declined to 
use the Sylvester Stallone 
creation as part of their 
recruiting drive — it was not 
the kind of thing they wished 
to be associated with. 
Stallone fans are probably fed 
up with being told that their 
hero spent the Vietnam war 
working as a gym coach in a 
girls' school in Switzerland — 
but maybe it proves that he's 
smarter than he looks. 

Now to review the game. 
Martin Galway's excellent 
soundtrack ensures that this 
will probably be the biggest 
thing to hit the market since 
Ghostbusters — especially 
since Activision's 
contributions this Christmas 




— Hacker and Little 
Computer People — are far 




too freaky/boring for success. 

The game is Commando- 
esque, it must be said, but 
the greater variety of weapons 
and the ability to move back 
down the screen make it 
radically different from the 
two Commando clones 
currently available. There is 
more plot and strategy, too. 
You discover Banks, your 
former comrade in the 
compound. 

The screen display makes 
use of icons, using the space 
bar you can choose between 
explosive arrows, rocket 
launchers — everything the 
well-dressed man-about-jungle 
is wearing these days. 

Strategy requires you to 
approach the camp as quietly 
as possible. 
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With hundreds of sofns'are packages available 
never has a more useable macliine been 
launched. 

Three modes mean you can use sofb\'are for 
the Commcxlore 64, sofm'are for tlie CPA4 
system and new software specially written. 

Here are just three new examples of what is 
available. 

visit your kxxil dealer for your 128,sofn\'are or call the 

Q>mm(xic)re Information Centre on Q)rby (0536) 205252 

for more infornnation. 
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SCREENS 



• Repton tl: A rattling 
good play 



► BBC 9 Superior Software » Arcade Adventure * £9.95 tape £11.95 disc Simon Beesley 



7 



When you'd got over the fact 
that it wasn't Boulderdash — 
despite the teasing 
similarities — Repton II 
turned out to be a pretty 
good game. More relaxing 
than rivetting, it placed the 
emphasis firmly on problem 
solving and map making, 
rather than strenuous activity. 

Repton II is more of the 
same with a new twist in the 
form of Transporters. As 
before you tunnel through the 
earth coflecting diamonds, 
keys, and pieces of a jigsaw 
puzzle. This time, though, 
there are 64 Transporters to 
whisk you from one of the 16 
levels to another The trouble 
is, the transport system in 
Repton II makes British Rail 
seem a model of efficiency. 
There are no signpost's so 
the only way to discover 
where you are going to end 
up, is to step Into a 
transporter and see. 




Advance planning is vital; 
otherwise you might re- 
materlallse two stages back, 
or in a cul de sac. And once 
you have used a transporter it 
self-destructs. 

Stamina is also a factor To 
complete the game you must 
dig out 4744 earth sections, 
collect 1634 diamonds, kill all 
18 monsters, use all 64 
transporters, pick up 42 
jigsaw puzzle pieces. Do this 




♦ ♦ ♦ ♦ ♦ 4 4 4 

♦ 4 ♦ 4 ♦ ♦ 4 ♦ 
4 4 4 444 4 4 



before April 1986 and you'll be 
in the running for a T-shirt 
bearing the legend, "I've 
completed Repton 11". 

It is still hard to avoid 
comparisons with 
Boulderdash — the rocks are 
too few and play only a minor 
part in the game. There is 
also an irritating flicker at the 
edges of the screen when it 
scrolls sideways. But Repton 
is a rattling good play. 
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• Citadel: 100 screens 
— Is ttils a record? 



^ BBC • Superior Software * Arcade Adventure < 

100 screens, a host of 
animated characters, secret 
rooms, a teleport 
system.-.Excited? Well, maybe 
not. Even on the BBC, epic 
arcade adventures are nothing 
new. 

But new titles of any sort 
on the BBC are scarce these 
days, so owners should 
certainly be grateful for 
Citadel. And, to be fair, 100 
screens is probably a record 
number to pack into the 
machine's limited memory 
space. 

The game's graphics and 
general level of invention are 
not in the same league as 
Castle Quest's. But Citadel is 
a tough nut to crack, 
nonetheless. Even getting 
past the first few screens 
proved almost too much for 
this reviewer. 

One of the nice things 
about the game is that you 
don't lose lives but energy. 
Falling down a chute leaves 
you severely weakened rather 
than dead. If you get caught 
in the grips of something 
nasty, manual control is 
overrridden and you are 
hurled back across the room 
to the point where you came 
in. Losing your life by running 
into a toxic bush or mistiming 



> £9.95 •Simon Beesley 




a jump is the more normal 
fate in arcade adventures, so 
this kind of safety scheme is 
a welcome feature. 

Also pteasing is the sheer 
variety of different locations. 
The story so far is that 
Marduk the Dictator has set 
up camp in an old deserted 
castle. Your job is to find the 
five crystals on the island, 



teleport yourself to his 
redoubt on an alien planet, 
and locate the bejewelled 
figurine. Then it's back to 
Earth in time to destroy the 
teleport system. 

Interplanetary travel in an 
arcade adventure can't be bad, 
and the scale of the game 
makes up for any lack of 
novelty. 
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• Lord of the Rings: 
Anachronisms abound. 



► Spectrum • CRL • Shoot^m-up • £9.95 • Lee Padaon 
It seems that the days of the 



old meat-and-potatoes shoot- 
'em-up may be numbered. 
Spectrum owners are having 
to handle ever more 
sophisticated craft. In Tau 
Ceti your skimmer is positvely 
bristing with missiles and 
lasers. You also have 
scanners, an on board 
computer, and even a 
computerised memo pad! A 
cross between a sort of 2D 
Elite, Legend's Complex and 
Impossible Mission, you start 
the game with a map of the 
major cities on Tau Ceti. 
Apparantly it's another bad 
case of revolting robots. 

You've got to go in there 
and blow away all the robots 
and restore order out of 
chaos by shutting down the 
reactor. To do this you have to 
visit each city in turn, 
skimming along the ground. 
You have to dock with the 
reactor substations and pick 



up cooling rods. These have 
to then be assembled and 
then you enter the main 
reactor building. 

Meanwhile you have to 
fight off various hostile forces 
using lasers, missiles, anti 
missiles and flares. The flares 
come in handy at night 
especially if your infra red 
night vision has been put out 
of action. You must also try 
to avoid shooting "innocent" 
buildings. You start oft 
docked with your main supply 
ship, to which you must 
return for all but the most 
minor repairs and supplies. At 
this stage commands are 
entered to your computer as 
words. 

There are 20 of these 
commands, which basically 
help you move around the 
planet and assemble your fuel 
rods. Entering "launch" will 
put you into flight mode 
which gives an out of the 



cockput view in any direction 
of the planet's surface. Your 
Instruments tell you how 
much ordinance you've got 
left and give a scan of 
objects in your vicinity, there 
Is also a little window for the 
computer to give you cheerful 
messages like "your laser is 
mangled". 

Tactics seem to be the 
usual mix of agression tinged 
with caution. It's tough to 
work out what's shooting at 
you when you've zipped into 
the middle of town at high 
speed, but on the other hand, 
it's against the clock. Sorting 
out the reactor rods is not 
easy either. 

A well thought out game 
with a strong overall theme 
linking up the series of 
essentially straight forward 
shoottem-up scenarios. Only 
one difficulty level, so to start 
off with, you hardly get out of 
the airlock. 



^ 



ORD OF THE RINGS 



^ Spectrum • Melt>oume House 

I was Merry. The hobbit, you 
understand, not the state of 
mind. And as Meriadoc 
Brandybuck, the first thing 
that struck me about Michel 
Delving is that it looked 
rather like its name ~ a 
small suburb whose branch 
line station was probably 
closed down by Beeching in 
the early sixities. In short, the 
graphics in this game show a 
distinct lack of enterprise. 
Things have moved on since 
the legendary days of 
Melbourne Houses's first 
foray into Middle Earth, The 
Hobbit, and while the 
structural side of this 
program is excellent, ! 
suspect something a little 
more eye-catching is needed 
to tempt the punters away 
from their zapping. 

Another worrying thing 
about this game is the 
incursion of certain furturistic 
anachronisms. In the 
beginner's program Frodo 
looks at a noticeboard which 
has some photographs pinned 
to it. Now although hobbits 
smoke and love to compile 
family trees, one thing that 
The Lord of the Rings Is 
thankfully free from is 
continued heated debates 



> Adventure £15.95 • Paul Bond 
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between Merry and Pippin as 
to the F-stop their cameras 
should be on when they see a 
flock of Nazgul flying by. 
There would have been whole 
chapters where the 
irrepressible hobbits tried to 
cajole the preoccupied 
Gandalf into posing for a shot 
— giving a lump of sugar to 
Shadowfax, maybe. And you 
can imagine how difficult it 
must have been to get colour 
.film in the land of Mordor, 
especially since Sauron 
cancelled his subscription to 
Amateur Photographer. 
Give'em their due, it's true 



to the map, in the book. Get 
on to the main east-west road 
through the Shire, leading 
east and you'll soon come to 
the Last Bridge. Melbourne 
House have designed it 
lovingly, obviously based on 
the programmer's favourite 
bridge on the M5. All that is 
missing is a sign telling how 
far it is to Heston Sen/ices. 

There is a bit of a problem 
with Black Riders at this time 
of the evening, of course, but 
if you know the back doubles, 
south through the forest 
glade, east into the thick 
forest and back up north 
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• Think: Very well 
presented. 



^Spectrum •Arioiasott Board- 

Board-games on computers 
have had a chequered history. 
Playing games like Connect-4 
is just as easy with a pencil 
and paper as on a computer. 
But Ariolasoft think they have 
a w/inner on their hands with 
a board-game which can only 
easily be played on a 
computer. 

The board consists of a six- 
by-six grid. You play counters 
alternately to either the 
bottom row or the right-hand 
column. If you play to a 
column, that column, all 
counters and spaces, move 
up one, and the same with 
rows. The object is to get four 
pieces in a row Connect-4 
style. 

The fact that a whole row 
or column moves when just 
one piece is played makes it 
very hard to look more than a 
couple of moves ahead to try 
and force a win. 

The game is designed by 
Tigress Marketing, and a lot 



game 9 £7.95 9 Lee Paddon 
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of time and effort appears to 
have gone into attractive 
presentation. 

The "front-end" of the game 
is nicely designed, with icons 
allowing you to select various 
game options. Seven levels of 
computer opponent, normal, 
timed or "blitz" play, sound, 
colour and joystick options. 

Although easy to learn, it 
takes a great deal of time to 
master. Even beating the 



computer at a low level is 
quite an achievement. At the 
higher levels the computer 
takes rather a long time, but 
you can prompt it to move 
when you get fed up. There is 
a tutorial mode, where the 
computer gives you points for 
the quality of your moves, 
there is a problem-solving 
mode and a move take back 
feature. An i.ntrtguing, original 
board-game well presented. 
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• The Last V-8: 
Excellent value for 
money. 



through the ravine with 
unclimbable sides, you can 
dodge this particular 
bottleneck. The Shire Watch 
are experimenting with 
contra-flow, but if you keep 
you palantir tuned to MEBC 
(Middle Earth Broadcasting 
Corporation) or one of the 
local stations you should 
make Rivendell and be 
quaffing a few ales at 
EIrond's gaff in no time flat. 
Melbourne House's special 
English language is supposed 
to make adventures less hard 
to play — but real 
adventurers will be glad to 
know that things have not 
really been made easier for 
the younger generation. Ask 
Gildor for help and you will 
be told that the computer 
doesn't know "for". Ask Gildor 
to help and the computer is 
sorry, but it doesn't know how 
to do that. Of course it lets 
you talk to Gildor but you 
never get to know what the 
conversation was about. It 
doesn't know the word "listen" 
and a really good wheeze is 
typing in "Hear Gildor". This 
generates some of the most 
spectacular rubbish I have 
ever seen a computer utter. 
Good fun for adventure 
freaks. 
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^CBM-64 • Mastertronics MA.D Arcade Driving £2.99 Paul Bond 




"V-8, return to base". The 
computer issues this order in 
suitably stentorian tones at 
the beginning of the game — 
you only have a limited 
amount of time to get your 
souped-up, post-holocaust 
runabout back in the garage 
before the radiation gets you. 
The screen display is an 
areial scrolling view of the 
terrain. This is a race against 
time as opposed to a race 
against another car, but like 
most racing games you have 
to remember to take the 
curves slowly and you have to 
get to know the route. 

Created by David Darling, 
the game has incessant 



synthesised music, smooth- 
scrolling graphics, and, in 
short, all the hallmarks of a 
much more expensive game. 
Value for money it definitely 
is, which is the purpose of 
the Mastertronics Advanced 
Design range — and still well 
within the range of the 
average pocket-money 
customer. Surely one of this 
company's best defences 
against piracy is price — 
which is not to say that their 
games don't get pirated. 

It's tough and will require 
what little co-ordination you 
have left to get yourself into 
the city. 
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Fne Fantastic Games 



Keep your eyes peeled for NOW GAMES 2. Five major 
your attention on this packed-solid-with-fun cassette. 



its jostle for 




Now mars wiiallcaH value 
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STILL AVAILABLE - NOW GAMES 

katvrmg 

Lords of Midnight. Brian Bbodaxe, Strangeloop, 
Pyjamarama, Arabian Nights and Falcon Patrol II 

lormk 




I. AIRWOLF- Elite Systems Ltd 

StringfellowHawke must use his helicopter to free fne 
imprisoned saentists in Ms exciting arcade game which 
takes place in a subterrdnear) terrorist base! 




2.TIR NA NOG - Gafgoyle Games 
This r&tiarkable interactive graphic adventure allows -/ou 
to play the mythological Celtic. Cuchulainn. searching for 
the fragments of the SealofCalum 




3. CAULDRU.-i - Palace Software 

Take up the witcfies' challenge and unravel the mysteries 

of this beautifvtiand in this striking arcade adventure 




4. CHUCKIE EGG 2 -A&F Software 
Help Hen House Harry in the smooth running of the A S f 
Chocolate £gg Factory! He must fmd equipment and find » 
out where to use it in this amusing arcade game. 5 




5. WORLD CUP -Arlic Computing 
This great football simulation lets you re-enact the 
tough fight to the HbrldCup final Play a friend^ , 
or the computer /a pretty tough opponent/! ^>J2 



^ Available from all good software retailers 

Also available directly from: Virgin Games Mail OriJer, 2-4 Vernon Yard, PonobellD Road, London Wll 2DX 
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• Sir Fred: Takes the 
arcade adventure to 
new heights. 
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>■ Spectrum • Mikro-Gen * Arcade 

With Rambos mowing down ! 
everything in sight and 
Supermen juggling 
skyscrapers, this offering 
represents a return to 
Elizabethan values. The 
gallant Sir Fred has to rescue 
a princess from a castle. 
Glossing over the sexism 
endemic in computer games 
— when has a princess ever 
done any rescuing? — this is 
another from the ever 
popular arcade adventure 
genre. 

All the rooms you can eat, 
with nasty things trying to 
drain your strength, lots of 
objects to pick up, and then 
work out what to do with. 

It's a tricky game to 
master, one for the real 
aficionados to drool over. If 
you thought Jet Set Willy 
was a piece of cake, then 
this could be right down your 
dungeon. 

Despite only the usual 
controls of up, down, left 
right, select and use, a lot of 
extra moves have been 
crammed in by combinations 
of the keys. Climbing, 
running, swimming, there is 
apparently no end to his 



adventure • Lee Paddon 




talents. 

The graphics are up to 
Wally standards, despite the 
fact that it was written by a 
Spanish company, rather 
than the Wally programmers. 
Another of Sir Fred's many 
talents is swinging on ropes. 
However, this is where the 
game rather falls down — or 
at least I did. 

You are meant to swing on 
the rope by pressing 
alternately left and right; I 
must have been defeated by 
keybounce or something, but 
all that kept happening is the 



intrepid knight would end up 
going spurs over helm. 

Just to cater to the mobs 
of computer games players 
conditioned to handing out 
mindless violence to all who 
get in their way, you get 
scoundrels and footpads to 
put to the sword. This rather 
goes against the grain of 
normal arcade adventures 
where the philosophy is to 
avoid things rather than kill 
them. 

Odious overtones apart, 
this game takes the arcade 
adventure to new heights. 



ISUTE 



► Spectrvm • Firebird • Shoot^m 
A year after the battlestar 
Elite was launched, it has at 
last made contact with the 
universe of the Spectrum 
owner. Perhaps the most 
talked about computer game 
ever, has it lost anything in 
translation? 

The game has virtually 
been rewritten by Firebird's 
Torus team, and is a very 
impressive piece of 
programming. All the best 
features of the BBC game are 
there — very fast vector 
graphics, good instrument 
display and of course 
temendous depth. 

You start off as "Harmless" 
with a real bucket of a ship 
and lOOCr to your name. Your 
ambition is to attain the 
fabl^i combat status of 
"Elite", and line your pockets 
at the same time. The game 
starts slowly while you get 
the hang of the controls and 
make a paltry profit shuttling 
between safe planets, then 
the pace begins to quicken as 



up £14.94 • Ljee Paddon 
you fill you hold with highly 
profitable cargo, and equip 
your ship to allow you to go 
where no man has traded 
before. 

To attain the status of Elite 
you have to blow away some 
8,000 ships. To break up this 
somewhat monotonous 
process, you are called upon 
to perform a couple of 
missions for the Galactic 
Navy.- 

What, of course, sets this 
game apart is the use of 
vector graphics and 
challenging combat 
sequences with, if you're 
unlucky, up to a dozen ships 
and general bits of debris 
floating around the place. The 
number of ships is a 
reflection of your legal and 
combat status, the type of 
planet and your cargo. 

Shooting peaceful traders 
and trading in narcotics are 
good ways to get rich quick, 
but the police take a dim 
view of it. Things can soon 



get sticky with half a dozen 
ships whittling down you 
energy as you twist and turn 
trying to escape. However, 
once you're equipped with a 
military laser — affectionately 
known as The Can Opener by 
pilots everywhere — life 
becomes a little easier. If it 
really gets nasty, it's time to 
hyperspace out, or perhaps 
try out the smart bomb. 

Although it's difficult at 
this early stage to tell 
whether Firebird have 
succeeded in bug eradication, 
there does seem to be a 
problem with the space 
stations which are sometimes 
placed too far away from the 
planet, and on one occasion 
in the middle of the planet. 

On the plus side, .your 
status is contantly displayed 
on all screens and the display 
is very fast, even when a lot 
is happening on the screen. 

Frankly a program no self- 
respecting Spectrum owner 
can afford to be without. 
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• Willow pattern. An 
adventure on a plate 



VALX FOR MOtfEY 


OVERAU RATINO 



Graphic adventure • £3.95 • Toby Wolpe 



Everyone knows about the 
game-of-the-book, game-of-the- 
film, game-of-the-teeshirt 
syndrome. But this must be 
the first game to be based on 
a blue-and-white tea service. 

All those fond of Chinese 
food will be pleased to know 
that if you manage to save 
Princess Koong-Shee you'll be 
chased out of the maze by 
her father, that welt-known 
oriental dessert Li Chi. Let's 
try forgetting food for a 
minute — which is difficult 
given that Firebird is the first 
company to hand you an 
adventure on a plate. 

Apart from the setting, 
there's nothing terribly 
original about the Willow 
Pattern plot. You have to 
guide the hero, Chang, around 
a maze of suitably Far 
Eastern complexity. His aim is 
to gather items on route — 
the most important one is the 
key — which will help free 
the Princess. 

Although the game view 
and playing techniques 
resemble Sabre Wolf, there 
are none of those tiresome 
nasties which litter Ultimate 
games. In their place you'll 
find maze guardians at key 
points. These touchy warriors 
can only be passed if you 
have a sword to hurl at them. 

Some of these Chinese 
bouncers stand there 
impassively blocking your 
path, others fling swords 
which you can dodge, pick up 
and use to hack down their 
former owners with. 

An important tip is never to 
use words unnecessarily. If 
you do, you'll find it 
impossible to get past certain 
guards later on. It's not even 
worth collecting a sword until 




you're sure what to use it for. 

A nice touch is the way the 
tempo of the Chinese take- 
away music picks up when 
you're holding a sword. 

Of course Willow Pattern 
wouldn't be Willow Pattern 
without those little wooden 
bridges. But if you try to 
cross one you find yourself in 
a different playing sequence 



that doesn't seem to match 
the rest of the game. As 
Chang hops across the 
stepping stones under the 
bridge a pack of giants try 
scooping him. 

The smooth graphics and 
tinkling music are very good 
given Willow Pattern's £4 
price tag. The maze is just 
right, too. 
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^ BBC Superior Software 1 
Speech without a speech 
chip. It's hard to think of a 
more entertaining utility than 
this one. You can easily insert 
the program's 7K of code on 
someone else's disc, write a 
short Basic loader, and ask 
them to boot it up. Lo! a 
spoken message. The surprise 
effect alone is worth the 
price; like seeing colour on a 
ZX-81 screen. 
Speech's speech may not 



Utility £9.95 Simon Beesley 
always be intelligible if the 
words are not printed on the 
screen at the same time. But 
it is unusually easy to use. 
*SAY voices any English 
sentence, while 'PITCH sets 
the pitch. If you are willing to 
put a bit of effort into it you 
can improve the program's 
enunciation by using *SPEAK 
which directly accesses a set 
of 49 phonemes. One of the 
demo programs will even take 



a text file — from Wordwise, 
or View, for example — and 
painstakingly talk it through 
— if you can bear to listen to 
it. 

Although speech has been 
generated before on the 
CBM-64 and Spectrum, 
through the sound chip alone, 
this is the first time on the 
BBC. Elsewhere in this issue 
Speech's author, David 
Hoskins, explains how. 
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INDIANA JONES J Jt. 
& BRUCE LEE JOINED 

THE US GOLD CLUB... 
...NOW YOUCAN TOO! 



You are aware only too well, the ability of 
U.S. Gold to bring to you the very best of 
American Software at British prices. 
Previously American Software, whilst 
recognised as being of brilliant concept 
and quality, has been prohibitive in cost 
compared to home produced packages. 

* In April 1984 that situation became 
history! 

During 19S5 U.S. Gold will be releasing 
tides from the following well known 
software houses: DataSoft/Synapse/Sega/ 
Microprose/Cosmi/Access/Sydney/Sierra 
On Line/Advantage/Mindscape/American 
Eagle/S.S.I./Big5/Funsoft/Penguin/PDM- 
and thats only Sixteen excellent reasons 
to join the U.S. Gold Club. Here's some 
more: 






Membership to the U.S. Gold Club 
will guarantee you a regular newsletter 
featuring software reviews, advertising 
material and future produa information. 
There will be regular U.S. Gold Software 
offers and U.S. Gold merchandise offers. 
Be "In the Know' before your friends. 

Becomea member 
of the UK/s Piemier 
Software Club 



Membership Fee-£9.99 + 75p p+p 
includes: 

• U.S. GOLD SWEATSHIRT 

• U.S. GOLD BADGE 

• POSTER 

• NEWSLETTER 

• US. GOLD MEMBERSHIP CARD 

WARNING: 

Desire for U.S. Gold Software might 

seriously affect your bank balance.l 



I 



To U.S. Gold Ltd., Unit 10. Parkway Ind. Est. Heneage St.. Birmingham B7 4LY. 
I would Uke to become a member of the U.S. Gold Club. I OWN A 
COMMODORE 64/SPECrRUM/AMSTRAD/BBC/MSXyATARl ^ixkttasapptopri^e) 

I have enclosed a cheque/Postal Order for £999 + 75p (p+p) to U.S. GOLD CLUB 
For my Membership Fee I will receive a Sweatshirt {26j^S' D 30/32" D 
S n M D L G). U,S. Gold Badge. U.S. Gold Poster, and my first Newsletter: I will 
receive a regular Newsletter and special U.S. Gold offers exclusive to members. 



I 

I Name 

I Address 

I 



Post Code 






Pieces 



pril 1984. It began 
quietly, insidiously. 
Rumours about cheap 
software — "pocket-money 
games". The establishment 
scoffed. It couldn't be done — 
look at the overheads; paying 
distributors, duplicators, 
artwork and advenising costs — 
sometimes even the 
programmers wanted a cut. 
Anyway the product would be 
cheap and nasty and would 
blemish the noble escutcheon of 
the British games software 
industry — which apparently, 
was so altruistic it made Dr 
Barnado look like Richard 
Branson. 

"Companies that said 
Mastertronics were bad for the 
industry have gone. They're not 
around and we are," points out 
John Maxwell who selects the 
programs for the company 
stable. *'Activision, Ocean, 
Melbourne House — those kind 
of companies are all far too 
professional, far too good to 
worry about the penetration of 
other people into the market 
place." 

Mastertronics is more than 
the sum of its parts. John 
Maxwell heads Artificial 
Intelligence Products which 
deals with the raw programs, 
Colin Johnson is Dream 
Promotions which handles 
Mastertronics' artwork and 
promotions — and Master- 
tronics itself is represented by 
Martin Alper, managing 
director responsible for the 
American side of the business 
and matters other than the UK 
sales, production and 
distribution handled by UK 
sales director Alan Sharham. 

Martin Alper, already 
comfortably ensconced in the 
video business, effectively 
founded Mastertronics when he 
bought a tape and data 
duplicating facility. "I asked the 
guy how much it cost to 
duplicate a tape — he said 
about 30p; then I asked him 
how much they sold the games 
for — about eight or nine 
pounds. I couldn't understand 



the massive difference, so I took 
a closer look," 

Savings in volume is the 
keynote of Mastertronics 
philosophy — to be profitable 
Colin Johnson says their games 
must outsell competitors at a 
ratio of 4 to 1. "But, for 
example, in Boots we are selling 
at a ratio of about six or seven 
to one, so we are outperforming 
considerably." 

How did little acorns 
Mastertronics manage to grow 
into a mighty oak dominating a 
mammoth 18.47 per cent of the 
entertainment software market 
(according to Gallup)? "We 
went over the heads of the 
distributors," says Martin 
Alper. Websters, Terry Blood, 
Centasoft — none of these 
firms would have touched the 
burgeoning company with a 
barge-pole. But Martin Alper 
had his own sales force; "We 
already had about 18 or 20 
salesmen; we just hired another 
12. Within 14 days of launch we 
hand the product in WH Smiths 
— then the distributors had to 
sit up and take notice. 

Shuttlcsoft is the firm's 
marketing arm responsible for 
getting all those cassettes into 
your local corner-shop. This is 
the basis for Mastertronics 
GmbH, Mastertronics SAS, 
Mastertronics PVBA and 



Mastertronics International Inc. 
All selling into Germany, Italy, 
Belgium and the United States. 

But is it quantity rather than 
quality? "At the start we 
certainly went for bulk", agrees 
John Maxwell. "We wanted to 
build up a team of people we 
could rely on. We get about 200 
games sent in every month. We 
look at everything — if there's 
a spark of something we contact 
that person. A good machine- 
code programmer is not your 
average run-of-the-mill person. 
They're very serious, thirsting 
after knowledge all the time. 

"We estimate that there are 
as few as 100 really top-class 
machine-code programmers in 
the country. We also believe in 
religious payment of royalities 
— a lot of our programmers 
were surprised when they got 
paid promptly, which in turn 
surprised us. We didn't realise 
how badly some quite big 
companies behaved." 

David Darling, who wrote 
one of Mastertronics all-time 
hits, Chiller, learnt to program 
with his brother Richard while 
living in the US.^. Mastertronics 



believe in encouraging talent — 
hence David Darling's 
promotion to the new MAD 
range, priced at £2.99 as 
opposed to the standard £1.99 
range. But Chiller, successful 
though it is, had some problems 
— namely its Michael Jackson 
TTi/iUer sound-alike soundtrack. 
Rocksoft, a company set up to 
protect royalties of musicians, 
took Mastertronics to court. "A 
very clever girl wrote down the 
music of both Chiller and 
Thriller, and proved that they 
were not identical. But the 
barrister said it would cost us 
£60,000 to prove we were in the 
right. It was cheaper for us to 
settle out of court", said John 
Maxwell. "Rocksoft is no 
longer functioning, I believe." 
But David Darling is, and his 
new prograzQ, The Last V-8 
with synthesised speech and 
super-smooth scrolling graphics 
adds a touch of Mad Max to the 
MAD (yes, it stands for 
Mastertronics Advanced 
Design) range. Set in 2008, just 
after a nuclear war you have to 
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Paul Bond meets Mastertronics: a 
threat to the establishment 
or a promise? 




Top left: Kane. Above: One 
Man and his Droid; Top 
Right: Big Mac. Below left: 
Colin Johnson, Alison 
Beasley and, below right: 
Spellbound. 

return to base before disaster 
overwhelms you — see Software 
Shortlist for full review. Along 
with Sean "Kikstart" 
Southern's Hero of the Golden 
Talisman, an all-action arcade 
advanture, and David "Finders 
Keetjers" Jones, The Last V-8 
forms part of a three pronged 
assault on the quality end of the 
market. "It also means we can 
pay the programmers a bit 
more", John Maxwell is keen to 
emphasise. 

How far up-market will 
Mastertronics go? They are very 
proud of their acquisition of 
Ski-Writer an extremely user- 
friendly word-processing 
program developed by Ken 
Skier for Wang in the United 
States. Marketed over there for 
about $69 by Prentice-Hall, 
Mastertronics have acquired 
rights to Apple and 
CBM versions. It will be sold 
here for the CBM-64 at £13.95 
(Cassette) and £14.95 (disc). 

Part of the secret is to put all 
the help functions into the 
program itself, rather than a 
bulky accompanying manual — 
this cuts costs and provides a 
utility at considerably less cost 
than Commodore's home- 
grown word processor — it 
might stop a lot of 64 owner 
trading their micro in for an 
Amstrad PCW. You can get the 
equivalent of 22,000 characters 
into the Editor before 
downloading. 

But fear not — Mastertronics 



will not desert their zap-pow 
roots. Recent releases for the 
CBM-64 include Kane and 
Zzzz, plus Spec venture for the 
Spectrum and Big Mac for the 
C-16? According to a recent 
Gallup survey it's Britain's 
foiuth biggest selling machine 
after the Spectrum, C-64 and 
Amstrad machines. "And 
there's not much software for 
it," says John Maxwell. Like 
everything the company have 
done from day one, this 
exemplifies the secret of 



Mastertronics' success. 

"We were at a GOSH 
meeting the other day," said 
Colin Johnson, A man for a 
software house stood up and 
asked the WH Smith's 
representative why they had 
dropped his company's entire 
range. The rep replied that he 
had just explained that Smith's 
no longe carried BBC/Electron 
software — which was all this 
guy's company did." 



In other words, identify your 
market. "Yes — Mastertronics 
always assumed there was a 
market for high-playability 
impulse-purchase games with a 
short life-cycle. Even if kids 
bought one every two weeks, 
they would still take two months 
to spend the same amount of 
money that they would spend 
on a full-price game." # 
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If you thrilled to 
Paradroid, Hewson's 
new stunner^ Urtdium, 
will really knock your 
socks off. Paul Bond 
reveals all. 




ust when you thought it 
was safe to go back into 
outer space, hard on the 
heels of Hewson's Para- 
"firoid comes Uridium — 
another Andrew Braybrook 
masterpiece. With the same 
hard-edged three dimensional 
graphics that make your 64 look 
like an arcade machine and 
some brain-twisting sequences 
this game stands apart from the 
run-of-the-mill shoot'em-up. 

The pictures here show the 
program under development — 
you pilot a small spacefighter 
attacking a gigantic armed 
starship. You craft can spin, 
wheel and loop the loop — 
during ail these manoeuvres its 
shadow is faithfully etched on 
the space leviathan beneath you 
by the harsh unscintillating bght 
of the local star. 

Naturally you must incapaci- 
tate the on-board defence 
systems of the ship — turrets, 
but also its own on-board 
defence squadron, scrambled 
from exterior launch-tracks on 
the outer hull — still under 
development at the time these 
pictures were taken. The 
attacking craft will have the 
same realistic movement as your 
own scoutship, but will attack 
in waves composed of up to six 
vehicles flying in formation, 
peeling off one by one as they 
attempt to rupture the fragile 
shell that separates you from the 
airless depths of the cosmos. 

As in Paradroid, there will be 
more than one ship, Uridium 
being the name of the final craft 
that you must destroy. Andrew 
Braybrook is toying with the 
idea of a hyperspace transfer 
sequence that will echo the 
mind-control section in 
Paradroid. The program is 
scheduled for release before 
Easter but Hewson are cagey 
about making promises that 
they may not be able to meet. 
A lot of us are still waiting for 
Novagen's Mercenary at the 
time of going to press. 
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There's life beyond games. Simon Beeshy settles down to some serious software reviewing. 



^vH popular misconception 

^^^^L about home computers 

^V^H^ says that they are not 

^M ^ really suitable for running 

^F business software. If you are 

starting from scratch, people 

advise you to buy a 16-bit 

micro. This means buying an 

IBM PC or one of the legion of 

IBM comptibles. 

In point of fact, now is a very 
good time for 8-bit business 
software. Amsoft has started to 
release CP/M classics such as 
Supercalc at a fraction of the 
price they were selling at two 
years ago — £50 as compared to 
£200; while Computer Concepts 
has launched the first two of 
four integrated business pro- 
grams for the BBC. Called 
Rom-link, this package will be 
the first serious application of 
the integrated software concept 
to home micros. 

To run business software a 
home computer needs to meet at 
least three requirements: it must 
have a decent keyboard, an 80- 
column screen mode and, of 
course, an adequate range of 
software. These conditions rule 
out all but the CP/M based 
micros — Amstrad, Memotech, 
Tatung Einstein, and Enterprise 
— and the BBC. 

Software on Rom 

You can run CP/M software 
on the BBC by adding a second 
processor; but its main asset is 
the range of programs on Rom. 
Despite being limited to 16K, 
BBC Rom programs are often 
just as effective as their larger 
CP/M counterparts. This 
review looks at business 
software in general, and the 
BBC variety in particular. 

Leaving aside specialist 
programs such as accounting 
packages, business software 
fails into three categories: 
wordprocessors, spreadsheets, 
and databases. Business soft- 
ware, however, is perhaps a 
misleading term. It suggests that 
you actually need to be involved 
in running a small business to 
make use of them. 

In fact, wordprocessing 
programs have a much wider 
appeal. The beauty of a word- 
processor is that it allows 
anyone to produce a profes- 
sional-looking document with- 
out being a competent typist. 
Take the problem of typing a 
letter designed to impress, say. 



a bank manager or a prospec- 
tive employer. Unless you are a 
trained secretary, to do it 
properly usually means an exer- 
cise in frustration, resulting in 
a bin full of crumphd writing 
paper. 

With a wordprocessor even 
one-finger typists can produce 
Tipcx-frec letters remarkably 
quickly. Just as important, they 
can also lay them out correctly. 

On the BBC, Computer Con- 
cepts' Wordwise and Acorn- 
soft's View illustrate two 
different ways of entering text. 
View displays a document 
exactly as it will appear when 
printed out. If you want to enter 
text over more than 80 columns 
the screen can be scrolled 
sideways. 

By contrast, Wordwise only 
allows text to be entered in 40 
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Computer Concepts* spreadsheet 

column mode. To format a 
document you insert sequences 
of command characters. There 
is a preview mode which allows 
you to see how the text will look 
after formatting. However, 
laying out tables over a number 
of columns can be a fiddly 
business. 

What gives Wordwise a 
decisive edge over View is the 
inclusion of a programming 
language, similar to Basic, with 
70 commands. When you con- 
sider that CBM-64 Basic has no 
more than 70 commands, you 
will realise what a powerful 
feature this is. Among other 
things, it allows you to instruct 
the computer to print out a 
document as many times as you 
want; or run a mail merge; or 
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Computer Concepts' Interchart solves the integration problem. 



of commands and options. 

For an idea of what a spread- 
sheet does, take a look at the 
Spectrum version in this issue. 
Put simply, it provides a grid on 
which you can manipulate 
figures as easily as a wordpro- 
cessor handles words. Each cell 
or box in the grid can hold 
either a figure, or a formula 
calculating a result from any 
other figures in the grid, or a 
label. 

For example, you could lay 
out a balance sheet with Costs 
down rows I to 8 in column A, 
and Sales down rows 1 to 5 in 
■ column F. Working out the 
total profit or loss is just a 
matter of entering in a cell 
below, the formula, SUM(FI: 
F5) — SUM(A1:A8). If you 
now want to change a figure or 
insert a new item, you can do so 
almost immediately, and get a 
result almost immediately. 
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on Rom, Intersheet. 

produce a page index. 

Both View and Wordwise can 
hold their own against larger 
CP/M programs such as Word- 
star. And because they have 
been written specifically for the 
BBC they are much faster. To 
shift text on the screen CP/M 
programs have to work through 
a layer of operating system 
routines. This makes them 
noticeably slower in scrolling or 
reformatting a document. 

Speed is also a feature of 
Computer Concepts' new 
spreadsheet program for the 
BBC, Inter-Sheet. Not only is it 
much faster than Supercalc II 
on the Amstrad, it also outstrips 
most spreadsheets for 16-bit 
micros. Supercalc II, on the 
other hand, has a greater range 



Complex or simple? 

Obviously spreadsheets lend 
themselves to far more complex 
applications than this example. 
Yet the principle remains the 
same, even with elaborate finan- 
cial models which relate hund- 
reds of cells via complex for- 
mulae: calculating a result, after 
you have rc-adjustcd figures or 
changed a formula, takes no 
more than a few seconds. 

Again, you do not need to be 
involved in business, to find a 
spreadsheet program useful. 
Both Supercalc II and Inter- 
Sheet are equally suitable for 
sophisticated financial planning 
or tightening up your household 
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Get Serious 




spreadsheet data presented in a bar chart. 



budget. 

It is less easy to make the 
same claims for database 
software. A database is simply 
a computerised filing system. 
Files are usually organised as a 
collection of records, which in 
turn break down into fields. 
Thus, a single record might hold 
a name, address and telephone 
number in separate fields. 

For many purposes a data- 
base program is more trouble 
than it is worth. Why store your 
friends' telephone numbers on 
a computer when you can look 
them up more quickly in an 
address book? 

In the Your Computer office 
we still use old technology in the 
form of filing cabinets. The 
business of typing into a com- 
puter files containing product 
and company information, con- 
tributors* addresses, and so on, 
would be too lime consuming. 

Where databases come into 
their own is in their ability to 
sort and select data. Recently we 
had to prepare a list of all the 
games titles currently available 
for home micros, for Your 
Computer's Top 100. Together 




with each game we wanted to 
give the machines it ran on, and 
the company name. And we 
wanted the list sorted into 
alphabetical order. At a rough 
estimate we thought the task 
would require a file of over 
lOOK; far larger, in fact, than 
the memory capacity of most 
home computers. 

Acornsoft's VicwStore, 
which comes on a 16K Rom, 
was the database we chose. It is 
one of the few programs that 
gives you an almost unlimited 
file size — Starbase from GCC 
Ltd is another, for the BBC. 
This it docs by treating the disc 
as "virtual memory", in other 
words as an extension to Ram. 
The maximum size of a file is 
nearly 2 megabytes. 

As a consequence the pro- 
gram needs to be continually 
accessing the disc, and slows 
down considerably when you 
add a record to a large file. But 
by comparison with other home 
micro databases VicwStore is 
exceptionally powerful. Among 
other things, it provides 
extensive facilities for indexing 
data, reformating it, and select- 
ing data to create new files or 



More business 
graphics from 
Interchart. 



Interchart's line graph option. 

to generate reports. Especially 
useful is its utility for printing 
labels from a mailing list. 

The major drawback to 
ViewStore is that it is not easy 
to use. It took us 15 minutes to 
discover how to print out our 
list; and another 15 minutes to 
prepare the file for printing. 
Part of the blame can be ascri- 
bed to the manual, but, to be 
fair, the more sophisticated the 
program, the harder it is to 
master. A reviewer recently 
complained that it was months 
before he could find his way 
round Psion's integrated soft- 
ware package, Xchange. 

For 16-bits only 

Psion's program only runs on 
16-bit micros, costs over £500, 
and calls for at least 256K Ram. 
Lotus' Symphony — a develop- 
ment of the first best-selling 
integrated program, Lotus 123 
— needs 512K, and costs over 
£600. Naturally, these packages 
are far more extensive than 
anything you are likely to find 
on a home computer. 

The idea behind integrated 
software is that different 
programs can use the same 
data. To some extent you can 
do this anyway with programs 
like Word wise and View, by 
spooling files so that characters 
arc stored as Ascii codes. In this 
way it is possible to edit Basic 
programs or exchange files 
between Wordwise and View. 
But it does not allow quite 
different types of software to 
share the same data. Typically, 
an integrated package includes 



a wordprocessor, spreadsheet, 
and database, each of which can 
work on the same files. 

Integration is also taken to 
mean having the various pro- 
grams resident in the computer 
at the same time. Lack of 
memory is the main bar to 
including this last feature on a 
home computer. But this is just 
what Computer Concepts has 
done with its Rom-Link series. 

You can create a spreadsheet 
on Inter-Sheet, then switch in 
Inter-Chart — by typing 
*ICHART — and see your 
figures displayed on a bar chart 
with the labels beneath them. 
Inter-Chart is a chart and graph 
plotting program, so you can 
equally well display the 
spreadsheet file as a pie chart or 
a line graph. 

Impressive solution 

Computer Concepts' ingen- 
ious and impressive solution to 
the integration problem takes 
advantage of the BBC's side- 
ways Rom facility, whereby the 
machine can accommodate up 
to 16 Roms at the same time. 
The other Rom-Link programs 
will be Inter-Base, a database 
program with a built-in pro- 
gramming language, and Inter- 
Word, an 80 and 105 column 
wordprocessor. 

When Computer Concepts 
releases these two products early 
next year, you will be able to 
plug in — to a Rom extension 
board — a bank of Roms, all 
instantly available, and all 
perfectly integrated. 
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KNIGHT-CLUBBING 

Ian Adamson, Richard Kennedy and Freda Trovato do some Sinclair research. 



ow and why did Sir Clive 
Sinclair come to acquire 
his current high-profile 
reputation as "inventor", 
"innovator", "visionary" and 
general balding boffin around 
town? What we have found has 
changed our view of Clive in 
many ways. We've uncovered a 
consistent history as a sort of 
technological barrow-boy, a 
provider of technical toys he 
thinks the public should want. 
Sometimes they do — ZX-81 
and Spectrum — and sometimes 
they don't — C5 and Micro- 
vision. 

The book we have just 
finished, uncle Clive — Soul of 
the Sinclair Machine — 
investigates the corporate career 
of Sir Clive Sinclair. This 
ranges further afield than the 
home computing area in which 
millions have come to know of 
"Uncle" Clive. 

From the start, back in 1962, 
Clive has combined minimum 
component cost and mail-order 
merchandising. Full-scale 
advertising campaigns bring the 
money flooding in from the 
punters to pay your bills before 
you've sent anything out. 

This practice of "forward 
financing" has stuck as a bit of 
a habit with our Clive, as many 
readers will know. Then as now 




some ads attracted complaints 
because of unjustified claims, 
and products were rushed into 
production quickly, with result- 
ing design and quality-control 
problems. Demand exceeding 
supply became a familiar phrase 
used to justify delays. Sound 
familiar? 

Mostly the hobbyists didn't 
complain too much, just as the 
computer consumers and com- 
puter press nowadays are far 
too willing to forgive and forget 
commercial and marketing 
tactics from Sinclair that 
demonstrate an unfortunate 
lack of professionalism and an 
indifference verging on con- 
tempt for the consumers who 
provide the profits. 

Get rich quick 

Clive's computers, with the 
possible exception of the ZX-81 
— which did provide genuine 
cheap computer power if you 
could stop your Ram pack 
dumping the program and if it 
didn't give up through over- 
heating — have hardly served 
the cause of computing, if this 
is understood as pressing pro- 
cessing power into service to 
perform functional tasks. 

They have served to enrich 
Clive, and make him into a 
household name. They have 
also given us the computer 
games industry, for all the good 
that will do mankind, by pro- 
viding the cheapest available 
means of playing poor imita- 
tions of arcade games on a flick- 
ering and colour-crawling TV 
screen, but not much else. 

Sir Clive poses with two 

of his most far-out 

brainchildren; in 

deep prayer before 

he C-5 Juggernaut, 

and left, the QL 

monolith. 

Innovations or 

high-tech 

toys 



The avuncular Uncle Clive, 
posing as some sort of Ronald 
MacDonald of information 
technology, with his cheap 
keyboards, minimal compo- 
nents, impotent speakers and 
quirky Basics has in fact served 
the cause of consumer elec- 
tronics alone, which is the art of 
providing technological gim- 
mickry at a low enough cost so 
you can grab the innovative toy 
and gadgeteer market. 

The success of the Spectrum 
is a creation of, and is still 
sustained by, the software 
rather than the minimal, but 
high profit-margin, hardware. 

Sinclair Research was set up 
as Clive's lifeboat from the 
sinking ship of his first 
company, Sinclair Radionics, 
when the NEB took over con- 
trol. It produced the MKI4, a 
microprocessor trainer kit using 
the National Semiconductor 
SC/MP or Scamp chip. It was, 
relatively speaking, a great 
success, and confirmed the 
computer market potential. 

Although the official history 
has it that Clive left Radionics 
and then started to work on the 
ZX-80, this obscures the truth 
of the matter. Since work had 
started in April on the Basic for 
the ZX-80, which implies a 
certain amount of hardware 
design, it Vas a lot more than 
a gleam in Clive's eye when he 
departed the doomed Radionics 
in August. 

Demon seed 

The ZX-80 wasn't much of a 
computer. Five years after its 
launch in February J 980, Sin- 
clair cheerfully admits that the 
machine's specifications had 
more to do with marketing con- 
siderations than application. 

At the end of the seventies, 
personal computers weighed in 
at around £300, Clive's aim with 
the ZX-80 was simply to bring 
out a machine for less than 
£100, whatever the effects of 
such a constraint on the ulti- 
mate usefulness of the product. 

It's often argued that techni- 
cal innovation (specifically 
Clive's) has always been at the 
heart of Sinclair's ability to 
successfully undercut the com- 
petition. Although this is 
certainly true of the ZX-8 1 with 
Ferranti's revolutionary ULA a 
determining factor in the 



machine's low price, there was 
nothing remotely innovative 
about the ZX-80. 

For the purposes of this his- 
tory, the machine is only 
important because it inadver- 
tantly established the hard- and 
software foundations for the 
entire ZX range. Tlie ZX-81 was 
a ZX-80 upgrade, the Spectrum 
was a ZX-81 with colour and 
the QL was . . . well, we'll 
worry about the QL later. 

In short, everything you've 
learned to dread about a Sin- 
clair computing product has its 
roots in the ZX-80' s design. For 
example, keyboard lay- 
out. 

On the face of it, single 
keystroke Basic is a great idea 




for beginners. However, as an 
entire generation of ZX pro- 
grammers will testify, the 
advantages of the system are 
insufficient compensation for 
the horror of the keyboard. 

Single keystroke Basic was 
the result of a marketing deci- 
sion. Clive decided that few of 
his customers were likely to be 
typists, and that the ability to 
enter entire keywords with a 
single keystroke would be a 
valuable sales feature. The 
inspiration for such a system 
came from an old Wang 
machine at Radionics which 
used an obscure single- 
keystroke dialect. 
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As far as the gritty world of 
"real" computing was concer- 
ned, the ZX-80 was little more 
than a portentous gizmo. With 
its integer only mathpack. the 
infamous screen flicker, joke 
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_.Timcrs; it was certainly noth- 
ing more. In early 1980, John 
Grant and Steven Vickers at 
Nine Tiles set about the task of 
turning the ZX-80 intoa proper 
computer, the first priority 
being the. improvement of the 
mathpack. 

In the opinion of Tony 
Tebby, author of QDOS, the 
QI.'s (almost) flawless operat- 
ing system, the ZX-81 is far and 
away the best product to emerge 
from the Sinclair stable. With 
its expanded floating-point 
math package, improved dis- 
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play and partially improved 
storage capacity, the ZX-81 was 
in every way a "real" computer 
for less than the price of its 
predecessor. 

A critical but hidden element 
in the rise and fall of Sinclair's 
ZX range is the software that 
Nine Tiles created for the 
ZX-80. Whatever the shoncom- 
ings of the machine, it is gener- 
ally recognised that John 
Grant's software for the ZX-80 
is a masterpiece of efficient and 
economic coding. Since this 
early work would become the 
foundation for the entire ZX 
range, its quaUty and objectives 
were crucial to future 
developments. 

Although obvious given a 
moment's thought, most people 
are unaware of the literaly Unear 
evolution of the software for the 
ZX range. 

According to his technical 
staff, Clive seems to have very 
little interest or expertise in any 
aspect of software development. 
This goes some way towiirds 
explaining why he failed to 
realise that, although inspired, 
the ZX-80 software was simply 
an elegant solution to a very 
specific problem. 

Like the NewBrain, the 
ZX-80' s Basic was loosely based 



on the ANSI Minimal dialect. 
Grant saw his brief to be the 
creation of as full an implemen- 
tation as possible given the 
constraints of the hardware. 

In short, the design and 
structure of the ZX-80's soft- 
ware were specifically tailored 
to a machine with very little 
memory. It was never con- 
sidered that the resultant code 
would serve as the software 
foundations for an entire range 
of machines with wildly dif- 
ferent memory capacities. 

Sinclair graft 

Despite opposition from the 
programmers, when commis- 
sioning software for the ZX-81 
and Spectrum, Clive insisted 
that existing code remain 
untouched, and any expansions 
effectively grafted on to the old 
software. This decision had little 
effect on the efficiency of the 
ZX-81, but would have serious 
consequences for the poor old 
Spectrum. 

While investigating ways of 
refining the ZX-80's hardware 
for the new machine, Clive hit 
upon an innovation in chip 
design that was to make him a 
fortune. Ferranti had announ- 
ced a new kind of chip known 
as an Uncommitted Logic Array 
or ULA. 

The wonder of ULAs is that 



they enable limited customisa- 
tion of an "off-the-peg" chip to 
suit a specific application, while 
avoiding the expense or delays 
of commissioning a full-blown 
custom chip. One of the prob- 
lems with the ZX-80's hardware 
was its relatively high compo- 
nent count. 

After speaking with Ferranti, 
Clive knew he could slam the 
contents of 17 ZX-80 chips onto 
a single ULA, thus reducing the 
new machine's chip count from 
21 to four. The manufacturing 
economies were astounding. 
Ferranti's innovation enabled 
Sinclair to market an improved 
machine at a lower price, and in 
the process establish a market 
lead to intimidate the most 
determined competition. 

The phenomenal success of 
the ZX-81 has been extensively 
chronicled over the years and 
hardly merits yet another re- 
run. Suffice to say that by the 
end of 1982 more than 500,000 
units had been consumed by the 
technology-hungry masses of 
the world. The ZX-81 whisked 
Clive out of the world of the 
mail-order merchant and into 
the relative respectability of 
mainstream retailing. 

By January 1981, Sinclair had 
signed an exclusive retail 
agreement with WH Smith. 
Both parties made significant 




Sinclair Research and the future 

As far as the future goes Sinclair Research is still dependent upon 
the home/personal computer market. Plans for a Cellnet telephone 
and future computers wilt require income from the current 
products in the meantime. Sinclair Research has just revamped 
its image and corporate structure drastically, to make the company 
more attractive to the financial partners they need for the wafer- 
scale project. They need computer sales to keep the action going 
in the meantime, however. The gospel according to Clive on new 
computers was given to us in an interview. 

The Spectrum 128, already out in Spain, will be released "in 
spring" next year, but since the QL has virtually abandoned all 
pretence of being a business machine, Sinclair will have a 
somewhat cluttered market for their own products, sub-£200. The 
Pandora portable, under development now, bears a remarkable 
resemblence in Clive's descriptions to the original 2X-83/QL 
concept — flat screen, portable, add-on modem, a "totally 
professional keyboard" (another membrane design, we presume), 
and since Clive said: "I can't tell you that", when we asked him 
if it used Microdrives, it presumably may well have 3in. discs. 
Whether the concept matches the machine will be a measure of 
whether Sinclair has got its act together. Oh, it will use the Z-80 
chip. What price progress? 

The only other potential computer is the Proteus, a 68000-based 
portable. Clive says "it's a hypothetical machine". 




fortunes out of the arrange- 
ment, which continued to 
flourish until a disagreement 
following the lukewarm res- 
ponse to the Spectrum. 

The Spectrum earned its place 
in history as the world's first 
low-cost colour micro. More 
than any other product it is 
responsible for Sinclair's inter- 
national reputation, but in the 
cold light of 1986 the old war- 
horse looks less than impres- 
sive. 

The membrane keyboard is 
still there, it's raised rubber 
keypads — "like the touch of a 
deadman's hand" — only an 
inspiration to ZX-81 owners 
with limited ambition. These 
days the most impressive effect 
of the machine's additional 
features is that they make the 
keyboard even more awkward. 

Code overload 

Bestowed upon an expectant 
world in April 1982, the 
Spectrum's launch marked the 
end of an era for the ZX range. 
It was the last machine that used 
Nine Tiles for its software 
development. According to 
John Grant, coding structure*' 
originally designed for the 
ZX-80 fmally collapsed beneath 
the demands of the Spectrum's 
massively expanded memory. 

Code which had been clever 
and efficient handling data for 
a IK system proved totally 
inadequate when applied to the 
processing requirements of a 
I6K or 48K Spectrum. In 
particular the neat but quirky 
system for storing variables, 
which used the 80's limited 
memory to its own advantage, 
was proving a liability on the 
Spectrum. 

Nine Tiles recommended that 
the existing code be radically 
restructured for the Spectrum 
and Clive declined the sugges- 
tion. Grant insists that a 
£15,000 rewrite would have 
massively improved the Spec- 
trum's capabilities and in the 
process extended its market life. 

But it was not to be, and the 
result was an erratic, sluggish 
performance from the last of 
the ZX range. Ironically, the 
R&D of the most successful ZX 
product was plagued by tech- 
nical disputes and financial 
disagreements. 



Most of the graft on the 
Spectrum's software was per- 
formed by Steven Vickers at 
Nine Tiles, while Richard 
Altwasser at Research handled 
the hardware and acted as a 
buffer between the two com- 
panies. When Altwasser and 
Vickers left their respective 
employers to design and market 
the Jupiter Ace, an already 
fraught development fell into 
disarray. 

Although, on the face of it, 
only the I/O software remained 
to be completed, a difficult task 
was made impossible by an 
absence of working peripheral 
prototypes coupled with daily 
changes of brief. 

In the end, the pressure of the 
launch deadline prompted Sin- 
clair's decision to send out the 
first wave of Spectrums with 
unfinished Roms. The original 
QL or ZX-83 spec called for a 
Z-80 based portable machine, 
with the flat screen, Micro- 
drives, built-in modem and 
bundled software. From this 
initial vision, progress was 
mainly downhill. 

Chip changes 

While problems with earlier 
machines can be laid at the door 
of Clive, those of the QL end up 
being assigned to Nigel Searle 
and his team, since Clive had 
little to do with it. 

Having got his funding for 
the C5 electric bidet project 
when 10 per cent of Sinclair was 
sold — remember when the 
company was worth £130 
million temporarily — Clive 
promptly moved out of Willis 
Road and Searle took over his 
office. However the initial 
vision was Clive's, and certain 
other decisions, like the chip. 

The chip was changed to the 
68008 in late '82, more for 
reasons of marketing than any 
benefits it offered. Apart from 
its capability to perform 32-bit 
arithmetic directly, and a larger 
memory addressing capability, 
this poor relation of the 68000 
family has little going for it in 
computing terms. The restric- 
tion of the eight-bit address bus 
slows the whole thing down, 
and a Z-80 could run faster. 

The cost differential now 
between the 16-bit 68000 and 
the 68008 is down to a few 
dollars. When Sinclair chose a 




new hip chip, more to create the 
capacity to claim innovation 
and a •'32-bit chip" in the ads 
than to improve their machine, 
the price differential was a lot 
more, 68000s being five times 
the price of 68008s. 

Never one to spend a penny 
more on components than he 
has to (the QL hasn't got an 
On/Off switch either), Clive 
took the 68008, despite being 
told by Motorola at the time 
that they could now plastic 
package the 68000 — it was 
originally ceramic-packaged 
and hence pricey — and the 
price would drop. 

Effectively, this decision has 
lumbered the QL with an illu- 
sorily advanced chip which 
renders it uncompetitive with 
Macintosh's 520STs and the 
like. Even if Digital Research 
can port the GEM system across 
to the QL, who's going to want 
it if it runs at half its original, 
itself boringly sedate, speed? 

Monitor dropped 

With the fiat screen aborted, 
they went the monitor route. 
The idea of having a Sinclair 
monitor to go with the machine 
was dropped because they 
thought you couldn't sell a 
machine complete with a moni- 
tor — a fact Amstrad haven't 
noticed yet? Hedging their bets 
for the home market, a bodged 
TV outlet was added. 

Portability also vanished, 
since the Dram chips would eat 
up too much power, even if the 
Microdrives would work quite 
happily on fairly small power 
requirements. With a flat screen 
they might have still tried it, but 
certainly not with a conven- 
tional TV tube. 

Loss of portability also meant 
there were no good arguments 
for using the slow .Microdrives, 
since they are not significantly 
cheaper to produce than 3. Sin. 
disc systems are to buy. How- 
ever the mindset at Sinclair says 
they have to be used, since they 



Above: inside the Spectrum. 
Below: Clive and the QL. 




are part of the "innovation". 

It's the same thinking that 
gave us the QL keyboard, in- 
appropriate for a "business" 
machine, despite the fact that a 
proper keyboard would cost less 
than a pound or more. Indeed, 
Sinclair had samples of such 
keyboards produced, but chose 
to do it nis way. 

The modem chip never got 
designed past the notional stage, 
let alone offered for BT appro- 
val, because of the other hard- 
ware problems in what was des- 
cribed to us as the "disorgan- 
ised shambles" of QL design. 

Meanwhile another machine, 
the SuperSpectrum, was started. 
With similar hardware to that of 
the QL, it was to be a 128K, 
60008-based machine with 
Interface I and II built in — 
when they got them working — 
and aimed at the Spectrum 
market. 

It was also to have a new 
Basic, which Jan Jones was 
recruited to write. When the QL 
development program went 
wrong, and the QL spec came 



resemble the SuperSpectrum as 
features were cut out, they 
dropped it. 

The other machine that came 
along in '83 was the "low-cost 
colour computer" or LC-3, 
developed in response to the 
threat of a product from the 
East that would undermine the 
Spectrum's market. Produced 
in a very short time, it existed 
as a TTL prototype, complete 
with an OS and demo software. 

It used a Z-80 and memory 
management, and was designed 
for Rom software, with data on 
battery-backed Cmos Ram 
packs. Apart from the initial 
cost advantages — it was to cost 
less than £50 — it had two 
advantages over the QL in the 
autumn of '83. 

First, it could run fuU oveV- 
lapping windows, and secondly, 
there was a full prototype. It 
was never developed further, 
presumably because profit 
margins didn't look as good as 
those of the QL. So much for 
cheap computing power! 

Although QLs now work, it 
took up to D12 (the twelfth 
revision of the board) and a year 
to do so. There are still 
hangovers from a flawed design 
process, however. 

Sinclair launched the QL 
without a working prototype. 
Despite a note of reahsm struck 
in the first draft of the press 
release, promising machines by 
"end-April", it went out as 
"end-February" because the 
ads said 28 days delivery, so the 
press release couldn't say any 
different". Decent, legal and 
honest? 

The bugs in SuperBasic and 
the kludge deserve a mention. 
Up to a month before the 
launch, the QL was to have no 
Basic — it was supposed to be 
a business machine, remember 
— but then it was decided to use 
SuperBasic. Trouble was, SB 
was 22K in unfinished form, 
and another 4K of code was 
added to SuperBasic a month 
after the launch. 

The OS, originally contracted 
to GST, had been produced for 
2*16K Rom sockets. Tony 
Tebby's QDOS had been pro- 
duced as a back-up, and would 
fit along with SuperBasic into a 
total of 48K. Hence the in- 
famous kludge, pending 32K 
Roms. 



SERVICE LINK 

WE EXPORT WORLDWIDE 

Unit 16, Dinsdale Road, Croft Industrial Estate, Bfomborough, Merseyside. 

Tei: 051-334-9473. Or contact us for your requirements on Prestel. 

Contact Chris on MBX 516 451 312 or 244 311 580. 



COMPUTERS 

Acorn Electron 

Acorn BBC BDE 32K 

Acorn BBC B-^64K with DFS „«_„ 

Acorn BBC B + 128K with DFS -. 

Commodore 64 compendium pack — 

CONTAINS: Commodore 64 computer 

Commodore 1531 data recorder 

Commodore Music Maker 

Adrian Mole adventure game 

Adrian Mole book 

My very very very first programme tape 

Designers Pencil art drawing programme 

Commodore CI 28 computer _ 

Commodore C128 OFFER PACK T . 

CONTAINS: Commodore CI 28 computer 

Commodore 1531 data recorder 

Competition Pro Joystick 

Two Tape games titles (vafue £9.95 each) 
GET FREE!!! 

International Soccer cartridge 

Programmers reference guide 

Commodore C16 compute 
Commodore CI 28 OFFER PACK 2 



CONTAINS: Commodore CI 28 computer 
Commodore 1570 disc drive 
Ten double sided double density discs 

GET FREE!!! 
Two disc games titles (value £14.95 each) 
Competition Pro Joystick 
International Soccer cartridge 
Programmers reference guide 
Amstrad CPC 6128 computer 128K with colour monitor, 

built in disc drive..- 

Amstrad CPC 464 computer 64K with colour monitor, 
built in cassette drive....... ™ - 



Amstrad CPC 6128 computer 128K with green monitor, 
huilt in disc drive „™ 



Amstrad CPC 464 computer 64K with green monitor, 

built in cassette drive . 

Amstrad PCW 8256 word processor 
CONTAINS: green screen monitor 

keyboard . 

disc drive 

dot matrix printer (NLQ) 

Apricot F1 computer 16 hit machine 



DISC DRIVES 

100K single sided 40 track _. 
200K double sided 40 track .:^ 



Pace PSD 1 

Pace PSD 2 

Pace PSD 3 400K double sided 40/80 track. 

Pace POD 1 200K dual single sided 40 tracks 



Pace POD 
Pace POD 



400K dual double sided 40 track. 

BOOK dual double sided 40/80 track. 

Commodore 1541 single drive , — 

Commodore 1570 single drive (for CI 28) 

Commodore 1571 double sided (for C128) 

Acorn ?lus 3 Disc drive with interface 370K. 



PRINTERS 

Canon PW 1080A (160 cps) (NLQ) 

Epson LX 80 (100 cps) (NLQ)-.._ - _..-.,.- 

Juki 2200 Typewriter/Printer (Daisywheel). 
Juki 6000 Daisy wheel printer .»>._. 



£ 69.53 
, £347.79 

£408.66 
. £440.87 

£173.87 



£234.74 
.£304.21 



£434.74 



£347.79 
£260.83 
£260.83 
£173.87 



£402.09 
£895.00 



f 86.00 
E 91.00 
£ 99.00 
£165.00 
£169.00 
£182.00 
£139.09 
£173.87 
£234.74 
. £199.96 



. £278.22 
£252.14 

. £299.09 
£199.96 



All prices add 15% VAT. P&P Securicor Delivery 
£6.00 printers £4.00 computers £2.00 all else 

WE STOCK A FULL RANGE OF ACCESSORIES, PRINTER INTERFACES, 

JOYSTICKS, DATA RECORDERS, MODEMS, MUCH MUCH MORE. 

PLEASE PHONE OR WRITE FOR ANY DETAILS 



Reach the 
top with . 



LCL 



Educational Software 



Amstrad (disc/tape) Electron '^4^/-^ 
BBC (tape/40 or 80 track disc) ^^S , 
Spectrum Commodore 64 

(Apple. VIC, ZX81. NEC PC8201A) 

COMPLETE SELF-TUITION GCE COURSES 

(Each 24 programs, £24) 
(£5 off total for 2, £10 off total for 3) 
MICRO MATHS (NEW) Course 
talking beginners to 0-Level. 24 
programs on 59 topics with 2 
books. 

MICRO ENGLISH (BBC, Electron). 
Course taking beginners to English 
Language O-Level. Incorporates 
real speech, no extras required. 2 
discs/tapes. 

MEGA MATHS (BBC, Electron). A- 
Level course for mature beginners, 
A-Level Students or Micro Maths 
users. Covers 1 05 topics on 2 
discs/tapes + 2 books. 

Send coupon, or phone orders or requests for free 

colour catalogue to: 
LCL, (Dept. Y), 26 Avondale Ave., Staines, Middx. 
Telephone: 0784 58771 (10am - 10pm) 

Name 

Address 




Title 

Computer Disc/tape. 



RSD Connections Ltd 



MONITOR LEADS RIBBON CABU («»i« mi fi) SPECTRUM EX. tEADS 



TV to Co'npwte' Ct.n 

G*««r> to SctMn CZ-9$ 

BBC to F.4*t'tv «ic C4.9i 

QL t4 r4«liiv ftc £4.M 
Co«*wn«49(« 10 P^d«4tir •ic C4.9S 

Pnon4 IQ Phono £1.29 

MC to F^gyXfcrt CZ.fiO 

Qt to M<fftvT<« tZ.50 

Ql to moTKI PT^^nilot C 1 .50 

Bee to SOrtv.K*^ CS.S& 

BNC 10 BNC C3.tS 
Conv-^o(Jc*t to fwfVtniifi C^.tO 

BBC to HbiKn. C2.S0 

Sony to ^-SiAtv «tc CB-50 
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Ot to ff^v^on C2.V> 



IOC AMPHENOL 






DISK DRIVE LEADS 
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EDGE CONNECTORS 
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BBC MONITOR STAMD 
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CONNECTORS IOC 
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SPECTRUM DRIVES 
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TRADE ENQUIRIES WELCOME 

75p P&P IN UK. Access & Visa accepted. Add 15% VAT to all orders 

Cheques made payable to 

RSD Connections Ltd, Dept YC1 ^ 

■CSJ^ PO Box 1, Ware, Herts. f 

■-— Tel: 0920 5285 
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CRUNPYGUNPHREY' 



■CTi^UM 



Available soon Amstrad 



SUPERSUUn'^ 



Ageing, losing his sight and panic stricken with overwork can Grumpy Gumphrey, the geriatric store 

detective, hold down his position in this department store fantasia. A kind assistant is needed to help 

round-up the thieves, cage the gorilla and tidy the warehouse. Would you fit the bill? 

AVAILABLE FROM ALL GOOD SOFTWARE CTOCiaSTS 

Gremlin Graphics Software Ltd.. Alpha House, 10 Carver Street. Sheffield SI 4FS. Tel: (0742) 753423 ^^l^ 
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5. Cartwright 
with a fast- 
moving arcade-type 
game for the Amstrad 





nd Zone is a machine 
code arcadc-typc game 
for Amstrad computers. 
At the start of each round 
your arrow head craft appears 
in the middle of the grid. 
Pressing one of the direction 
keys starts the craft moving in 
the chosen direction until you 
hit the perimeter of the grid, 
you change direction or get 
zapped! 



Steer craft over spores. 

Points are scored for steering 
your craft over the pattern of 



UDG's. Oops! Sorry; dormant 
nasty space spores! While 
avoiding the deadly plasma 
bolts of the patrolling 
guardians. When all the spores 
are collected you will enter a 
new grid with a different 
pattern. There are 10 different 
grids to attempt. Playing keys 
are shown at the beginning of 
each game. 

To enter the program type in 
the Basic loader. Then save it in 
case of mistakes. Run the 
program and if the Ready 
appears type New. Don't worry, 
the code is still in memory. 



Enter as line I: 

1 MEMORY 34999:LOAD 

"EZcode": CALL 35000 

Then as a direct command: 

SAVE "ENDZONE": SAVE 

"EZCODE",B,35000,4875. 

Program with auto run 

This will save the program to 
auto run. To load the game type 
RUN "ENDZONE" or RUN"" 
(CTRL and small Enter keys). 

If you cannot be bothered to 
type in the program I will supply 
the game on cassette for £2.00. 
Send to S. Cartwright, 21 Maelog 
Place, Gabalfa, Cardiff. 



Listing I. 



X 



1 (ten «»«••»»«» AHSTStAD am zone copy 

ft!CHT 1985 S.CARTKRIGH7 .»«»•»•••• 2 

10 HEHORY 34999:T0« H=3S0M TO 39875: 
READ 0«:POKE H.VA 1' * tD*) : lEXT K 

20 RSI TO SAVE THE PB0GRAJ1 ONCE THE 

21 - DATA liAS BEEN PCXEti TYPE HEH 

22 ' then enter tkek type.- 

23 ' ikehorv 34999: load" 'ezcode"; 
Call 35000 

24 ■ then ebter.theh type 

25 ■ save"e}idzc«e";sav6 "ezcode-. 

B.35000.487S 

100 DATA 11,20.0.21. 10. A4. CD, AB.BB 

110 DATA 6,16,3E.A5.21.DB.Be.C5.E5.FS 

120 DATA CD,A8.BB,F1.3<;,E1.11,8.0,19 

130 DATA C1.10.F0.C3.eB.89,18,18,3C,3C 

140 DATA 7E.7E.E7,C3.C3.E7.7E,7E.3C,3C 

150 DATA 18.ie.3.F.3E.FC.FC,3E,F.3 

160 DATA C0.F0.7C.3F.3F.7C.Fa.C0.C3.ai 

170 DATA 24.18.18.24.81.03.0.0.0.18 

180 DATA 18,0,0,0.0,16.24,42.42.24 

190 DATA 18, 0, 30,42,81. 81, 81. 81, 42. 3C 

200 DATA 3C,18,A5.C3,C3.A5.18,3C.FF.C3 

210 DATA A5. 99. 99. A5.C3.FF. 18.66,42.99 

220 DATA 99,42,66. 10. E3.A1, 27. 18. ie.E4 

230 DATA 85.C7.7E.M>.DB,FF,FF,DB.BD,7E 

240 DATA ]a.3C.66.C3.C3.66.3C,18,5A,99 

250 DATA 24,C3.C3.24,99,SA,83,CE,58,64 

260 DATA 2<,1A.E3,C1.24.SA.81.42.42,81 

270 DATA 5A. 24. 0.0. 0.0. 1.3, 6. C 

280 DATA C, 6, 3, 1,0.0.0.0.38,60 

290 DATA C0. 80.0.0.0.0.0. 0.0.0 

300 DATA S0,C0.«0,30,24.5A,89,46.62.91 

310 DATA 5A, 24. 21, 0,0,22, 65. 95, 21,0 

320 DATA 0.22.SD,95.3E.S.32,67.95,3E 

330 DATA l,32.96,95.3fc,l,21.7A,94,CD 

340 DATA BC.BC,3E,2.21,87.94,CD.BC.BC 

350 DATA 3E,3,21.94.94.CD.BC.BC,3E.4 

360 DATA 21,A1.94.CD.8C.SC.3E.3.21.A5 

370 DATA 94.CD.BF.BC.CD.DF.e9.CD.37,92 

380 DATA CD,DF.69,3A,67.95,FE,0.28,B8 

390 DATA CD.DF,e9.C3.E.eA.3E.l.CD,E 

400 DATA BC,3E.0.1,0.0.CD.32.ac.3e 

410 DATA 1.6,6,E,6,CD.32,BC.3E.2 

420 DATA 6,0, E.0, CD, 32. 80,1. 0,0 

430 DATA C0.3e,SC.3E.3.6,lA.E,lA.CD 

440 DATA 32.8C.C9.3E.1,32.6F,95,32,77 

450 DATA 95.32.4C.99,3E.12.32.6E.95.32 

460 DATA 76. 95. 3E. 5. 32. 71. 95. 32. 79. 95 

470 DATA 3E. 1.32. 70. 95. 32. 78. 95. 3E, 28 

480 DATA 32.73.95,32.7S,9S.3E.5.32.72 

490 DATA 95. 32. 7A. 95, 3E. 22. 32. 75, 95. 32 

500 DATA 7D.95,3E,1S,32.74.95.32,7C.95 

510 DATA 3E,AA,32,7E.95,3E.A8.32.83,9S 

520 DATA AF, 32. 84. 95. 32. 85. 95. 32. 92. 95 

530 DATA 32, 93. 95. 32. 94. 95. 32. 95. 95. 3E 

540 DATA D. 32. 86. 95. 32. 88. 95. 3E. 15,32 

550 DATA 87. 95, 32. 89. 95. 3E. 2. CD. 90. B& 

560 DATA 26.2.2E.2,ES.CD.75.68.3E,9F 

570 DATA CD.SD.BB.E1.24.3E.28.BC,20.F0 

580 DATA 26.2.2C,3E,18.SD.20.£e,3E.l 

590 DATA CD.90,BB.6.14.C5.2E.1.60,CD 

600 DATA 75.B9.3E.8F.CD.5D.BB,C1.C5,2E 

610 DATA 18.60.CD,75.BB.3E,8F,CD,5D,BB 

620 DATA C1,C5,2E.18.3E,29,90,67,CD,7S 

630 DATA B8.3E,8F,CD,5D,BB,Cl,C5,2e,l 

640 DATA 3E.29,90,67,CD.75,BB,3E.8F,CD 

650 DATA 5D,8B, CI. 10,04, 6, CCS, 26,1 

660 DATA 3E,D.90,6F,CD.75,B3.3E.8F,CD 

670 DATA 5D.88.Cl.C5.26,2e.3E.D,9a,6F 

680 DATA CD,75,BB,3E.8F.CD,5D.BB,C1,C5 

690 DATA 26,l,3E,C,e0,6F,CD,75,BB,3E 

700 DATA 8F,CD,5D,BB,C1.C5,26.28,3E,C 

710 DATA 80.6F.CD,75.BS.3E.8F,CO,5D,BB 

720 DATA Ca.l0.BE,16.1A.D5.3E.2.42.4A 

730 DATA CD.32.BC.6.A.CD,F.92,D1,15 

740 DATA 3E.1,BA.20,EC,3E,3.CD,90,BB 

750 DATA 26. 1,2E, 19, CD, 75, SB. 21,62.94 

760 DATA 6,6.CD,3C.93,2A,5D.95.CD.59 

770 DATA 9B.26.11,2E.19.CD.75.88.21.88 



780 DATA 94.6,3.CD.3C.9B.2A.65.95.CD 
790 DATA 59.9B,26.1E.2E,19.CD,75.&8.6 
800 DATA 6.21,68,95.CD.3C.9B.3A,67,9S 
810 DATA 47.C5,3E.A5,CD.5D.BB,C1,10.F7 
820 DATA 3E.1.CD,9F,B8.CD,F7.92,C0,6C 
830 DATA 94,3E,l,CD.9e,B8.2A,76.9S.CD 
840 DATA 75,B8,3E.8F.CD,SD,B8,3E,3.CD 
850 DATA 90.BB.2A.6E.95.22,76.95.CD,75 
860 DATA BB.3A.7E.9S.CD.5D.B9.3E.1.CD 
870 DATA 90,B8.2A.78.95,CD,75.B8.3E.eF 
880 DATA CD.5D.BB,3E,3,CD.90.3B.2A.70 
690 DATA 95.22.78,95,CD,75,B3,3A,7E,9S 
900 DATA CD.5D,BB,3E,1,CD.90.BB.2A.7A 
910 DATA 95,CD,75,BB.3E.8F.CD,5D.SB.3E 
920 DATA 3,CD,90,BB.2A.72.95.22,7A.95 
930 DATA CD,75,B8.3A.7E.95.C0.SD.B8.3E 
940 DATA l.CD.90.BB,2A,7C,95.CD.7S,B& 
950 DATA 3E,8F.CD.5D.BB.3E.3.CD,9a.e& 
960 DATA 2A.74.95,22,7C,95.CD.75.BB.3A 
970 DATA 7E.95.C0.50.BB,3A,7E.95.3C,FE 
960 DATA AO,20.2.3E,AA.32,7E,95.3E.2C 
990 DATA C0,lE.e6.2e.l3,CD,B6,BC.2E,l 
1000 DATA CD. 48. 98. CD. IS. BB. 38, FB, CD. 18 
1010 DATA SS,CD.B9.BC.CD.1F,9B.11.77,EC 
1020 DATA A7,E0.52.38,7.3E,1,32,7F,95 
1030 DATA ie.l0,CD.lF,9B,ll,8S,13.A7.SD 
1040 DATA 52.30.S.3E,FF.32.7F.95.3A.7F 
1050 DATA 95.2A.6E.95.85.FE.1.28.7.Fe 
106S DATA 18.2e,3.32.6E.95.CD,lF.9B,U 
1070 DATA 77. EC. A7. ED, 52. 38. 7. 3E. 1.32 
1080 DATA 8e.95.18.10.CD,lF.9B.11.88.13 
1090 DATA A7.ED.52.30,5.3E,FF,32.e0.95 
1100 DATA 3A,e0.95.2A.70,95,84.FE,1.28 
1110 DATA 7, FE, 28. 28.3.32.71.95.00. IF 
1120 DATA 9B,11.77,EC.A7.E0.52,3e,7,3E 
1130 DATA 1.32. 81, 95. 18. 10. CD.lF.9B.il 
1140 DATA S8.13.A7.ED.52.30,5.3E.FF.32 
1150 DATA 81.95,3A.81.95.2A,72,9S,e5,FE 
1160 DATA 1. 28. 7. FE, 18. 28. 3. 32, 72. 95 
1170 DATA CD. IF. 9B. 11. 77, EC. A7, ED. 52. 38 
1180 DATA 7. 3E. 1.32, 82. 95. 18. 10. CD. IF 
1190 DATA 9B.11.88.13.A7.ED,52,30,5,3E 
1200 DATA FF,32.82,95,3A.82,95.2A,74.95 
1210 DATA 84. FE. 1.28. 7, FE, 28. 28, 3. 32 
1220 DATA 75. 95, 2A, 68. 95. CD, 75. 68, 3E. 2 
1230 DATA CD.90,aB.AF.CD,9F,B3.3E,9F,CD 
1240 DATA 5D.BB,3E,1,CD,9F,SB.2A.86.95 
1250 DATA 22.88.95.CD,75,B8,3E.3.CD.90 
1260 DATA B8.3A,63,95,CD,5D.BS.3A,92,95 
1270 DATA FE.l,20.3D,2A,8A.9S.eS.ll,CB 
1280 DATA 94, ED, 53, 5B, 95, CD. 16, 92, El, 44 
1290 DATA 4D,CD,eA,90,3A.4C.99.F£,0,CA 
1300 DATA D2,89,24.22.8A.95.3E.28,6C,2B 
1310 DATA 14.CD,18.92.E0.4B,8A,95,CD,eA 
1320 DATA 90. 3A, 4C. 99. FE.0,CA, 02,89.16 
1330 DATA 4.AF.32.92.95.3A.93.95.FE.1 
1340 DATA 20.3D.2A,8C.95.E5.11.BB.94.eD 
1350 DATA 53. 5B. 95. CD. 18. 92. El. 44. 40.00 
1360 DATA eA,90,3A,4C,99,F£.0.CA,O2,89 
1370 DATA 2C, 22. 8C. 95. 3E. 18. 80.28.14,00 
1380 DATA 18. 92. ED, 48,60.95. CD. 8A.90,3A 
1390 DATA 40. 99, FE.0,CA, 02.89,16, 4, AF 
1400 DATA 32,93,95,3A,94,95,FE.1.20,3D 
1410 DATA 2A.8E.95,E5.il.CB,94.ED.53,5B 
1420 DATA 95, CD, 18, 92. El, 44. 4D. CO. SA. 90 
1430 DATA 3A,4C,99,FE,0,CA.D2.e9,2S,22 
1440 DATA 8E.95.3E,1,BC,28.14,CD,18,92 
1450 DATA ED,4B,BE,95,CD,8A,90,3A,4C,99 
1460 DATA FE.0.CA,O2,89.18.4,AF,32,94 
1470 DATA 95.3A,95,96,FE,1,20,3D,2A,90 
1480 DATA 95. E5,U. BE. 94. ED. 53. SB. 95. CD 
1490 DATA 18.92,E1.44.4O.CO,eA,90.3A,4C 
1500 DATA 99,FE.0,CA.D2.89.2O.22.90.95 
1510 DATA 3E.1,B0.28,14,CD.18.92,£D,4B 
1520 DATA 90.95.CO,8A,90,3A,4C.99.FE.0 
1530 DATA CA,D2.69.i6,4.AF,32.95.95,3A 
1540 DATA 92.95.FE.1.2e,3E,3A.6E.95,47 
1SS0 DATA 3A.ee.95,B8,20,34,3E,4.CD.AO 
1560 DATA BC,E6.80.20,6,21.A9.94.CI>.AA 
1570 DATA BC.3E.1,32.92,95,2A,6E,95,24 
1580 DATA 22, eA, 95. 11. 08.94. ED, S3, SB, 95 
1590 DATA CD, 18, 92. ED, 48, SA, 95, CD, 8A, 90 
1600 DATA 3A.4C.99,FB.0,CA.D2,89.3A,93 
1610 DATA 95,FE.1,28.3S,3A,71,95,47,3A 
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2250 
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2270 
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DATA 
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87. 95, 88, 20, 34, 3e, 4. CD. AD. BC 

E6.80.20,6,2i.A9.94.CD.AA,BC 

3E. 1.32. 93. 95, 2A. 70. 95, 20. 22 

8C.95.11.B8.94.ED.53.5B.95.CD 

18. 92. ED. 48. 80. 95. CO. 8A. 90, 3A 

4C,99,FE,0,CA,O2,e9,3A,94,95 

FE,1.28.3E.3A,72.95.47.3A.86 

95.Be,20,34.3E,4.CD.AD.BC.E6 

80,20,6.21,A9,94.CD,AA.BC,3E 

1,32.94,95,2A,72,95,25,22,8E 

95. 11, 08. 94, ED, 53,58.95, CD, 18 

92.EO.<B.8E.95.CD.eA,90.3A.4C 

99.FE.0.CA.O2.89.3A.9S.9S,FE 

1.26.3E.3A.75.95.47.3A.e7.95 

S8,20.34.3E.4.CD.AD.BC.E6,90 

20.6.21.A9.94.CD.AA,9C,3E. 1 

32. 95. 95. 2A. 74, 95, 2D. 22. 90. 95 

11. BE. 94. ED. S3. SB, 95 ,00,18,92 

ED.4B.90.9S.CD.eA.90,3A,4C.99 

FE.0.CA.D2.89.3E.43,CD,1E,BB 

20,7,CD,24.BB.E6.1,28.10,AF 

32,84.95,3E,1,32,85.95,3E.A5 

32. 83, 95, 18, 58, 3E, 45, CD, IE, BB 

20.7,CD.24,BB.E6,2,2e,10,AF 

32.84,95.3E,FF,32.85.95.3E,A6 

32,e3.95.18.3A,3E.27.CD.lE.BB 

20.7,CD.24,BB,E6.4.28.10,AF 

32,e5,95,3E,FF.32,84,9S.3E,A7 

32,e3.95.ie.lC,3E,lF.CO,lC.BB 

20.7,CD.24,B&,E6,8,2e,E,AF 

32. 85. 95. 3E. 1,32, 84. 95. 3E, AS 

32.83.95,3A.84,95,FE,FF,20,D 

3A. 87, 95, 3D, FE, 1,28, 30, 32, 87 

95.ie,37,FE,l,20.D,3A,87,95 

3C.FB, 28. 28, 28, 32, 87. 95, 18, 26 

3A.eS.95,PE.1.20.D,3A.a6.9S 

3D. F£. 1.28. 17. 32. 86. 95, 18. 12 

3A,85.95.FE.FF.20.8.3A.86,95 

3C,FE,ie,2S,3.32,e6,95,2A,86 

95, CD, 75. 88. 3A. 40,99.47, CD. 60 

BB.Bd.20.48.3E.2.CD.AD.BC,E6 

6a . 20. 6 . 21 . 98 . 94 .CD . AA . 8C. 26 

7,2£.19,CD.75,BS.AF,CD,9F,BB 

2A,5D,95, 11.5,0, 19,22,50,95 

CD,S9,9B,3E,1.CD,9F,BB,3A,4B 

99,30,32,48.99.20. 16. 3A, 96, 95 

3C,32,96,95,FE,B.20,5.3E,1 

32, 96, 95, CD, CD, 91, 03, D2. 89, 03 

6F,6B,C9.3A,e6,95.B9,C0.3A,87 

95,B8,C0,AF,CD,9F,BB.CO.A7,BC 

21,eB,94.CD,AA.BC,3E,A9,32,50 

99, 6. 7, C5. 6, 40, 11, OB. 94 ,05 

1A.47,3A,86,95.80,6F.13,IA,47 

3A.e7,95,80,67,D5,7D,D6,2.FE 

16, 30, 10, 70. D6. 2, FE. 26, 30, 9 

CD. 75, 88, 3A. 50,99.00.50.88.01 

13. 01. 10. D3.3A. 50,99.30.32, 50 

99,C1,10,C3,AF,32,4C,99,3A,67 

96,3D,32,67,95,3E.1.CD.9F,BB 

3A,67,95,FE,0.C2,CO,91.2A,6S 

95. EO. 58. 50, 95, A7, ED, 52, 30. 5 

62. 6B, 22, 65. 95, 3E, 25. 32, 63, 95 

3E. 15, 32, 64. 95, 3E, 2. 32. 62, 95 

32.61,95.C0.A7.BC.AF.C0.9F.BB 

3E.l.CD.90,BB.6.a,C5,3A,63 

95.47.C5.C0,3,92,3A,62,96,3C 

32, 62, 95. CI, 10. F2.3A, 64, 96, 47 

05 , CD. 3, 92. 3A, 61, 95, 30,32.61 

9S.C1.10.F2.3A.63,95.47,C5.CD 

3, 92, 3A, 62. 95. 3D, 32, 62, 95. 01 

10. F2,3A. 64. 95, 47. 05, CD. 3. 92 

3A, 61, 95, 3D. 32, 61, 95, CI, 10, F2 

3A. 64, 95, 06,2,32, 64. 95. 3A, 63 

95.D6.2,32.63.95,3A,61.9S,3C 

32, 61, 95, 3A. 62, 95. 30.32,62. 95 

Cl,10,96,3E,2,CD.90,BB,3E,Ae 

32, 40,99.6. COS. 78, 06. 1.47 

4F.3E.2.0D.32,BC.3E.55,32,4B 

99. 21. 51, 99. 22, 4E, 99, CD. FE, 93 

3A. 40.99,30, 32, 40, 99, 01, 10,00 

2E,5.CD,48,9B,C9.CD.A7,BC,21 

0, 00, 36. F0. 11,1,00,6,8.05 

l,FF,7,CD,19.aO,EO,80.6.3C 

CD, F, 92, 01, 10, EF, IB, IB, 36.0 
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HI OOGOO 



S AAAAA 



2<6e DATA 6.e,C5.1.FF.7.CD.19,B0.ED 

2470 DATA Be .6, 3C.CD,F.92 .CI. 10.EF.C9 

248e DATA 2A.«1.9S.CD.7$.BB.3£.e9,CD.5D 

2*9e DATA BS.C9.C5.6,FF.10,FE,Cl.l«.Fe 

25e« DATA C9.25.2D.CD,iA.BC.E5.ED,5B.5B 

25ie DATA 95.E.8.6,2.1A.AE. 77, 13.23 

2520 DATA 10,F9.E1.CD.26.BC.E5.D.20,EF 

2530 DATA E1.C9. 3E, 1 .6.2,E.7.CD,32 

25<0 DATA 8C,26,l,2E.l.CD.3E.BC.3E.l 

2SS0 DATA CD,90.B8.3E.1.CD,E.BC.26.D 

2560 DATA 2E.6.CD,75.B8.21,FB,99.(S.F 

2570 DATA CD,EB.92.26.D.2E.7.CD.75.Be 

2580 DATA 21 .A, 9A,6, 10.CO,EB.92.26.D 

2590 DATA 2E.8,CD. 7S.BB.21 . 1A.9A.6. 10 

2600 DATA CD.EB.92,26.D.2E,9.CD.75.B8 

2610 DATA 21,2A.9A,6.10.CD.EB.92,26.D 

2620 DATA 2E.A,C0,75.BB.21,3A.9A.6.F 

2630 DATA CD.EB,92 , 26.S.2E.C.C0.75.B8 

2640 DATA 21 ,49. 9A. 6. 14 .CD. EB. 92. 26.0 

2653 DATA 2E.D,CD,75.BS.21,SD,9A,6,E 

2660 DATA C!>.EB.92.26.C.2E.E,CD,75.B8 

2670 DATA 21.6B,9A,6.11,CD.EB.92,26.B 

2680 DATA 2E.F,CD,75,BS.21,7C,9A.6. 10 

2690 DATA CD.£B.92,2e.B,2E, 10.CD.75.BB 

2700 DATA 21.8C.9A.«,14.CD,EB,92.CD.1C 

2710 DATA 94,C9.C5.7E,E5.CD,SD,BB.E1.23 

2720 DATA C1.10.F5.C9,3A.96.95,FE. 1.20 

273« DATA 14.3E. I4.32,4B,99,3E,A9,32.4D 

2740 DATA 99.21 .97,95. 22, 4E.99,CP,FE, 93 

2750 DATA C9.3A.96,95,FE,2,2e, 14 , 3E, 10 

2760 DATA 32 ,48,99, 3E.A!).32,4D,99, 21 ,BF 

2770 DATA 95.22,4E,99,CD,FE.93.C9.3A,96 

2780 DATA 95. F£. 3. 20. 14. 3E. 40. 32.46,99 

2790 DATA 3E.AE. 32,40.99. 21. F7. 95, 22, 4E 

2800 DATA 99.CD.FE.93.C9. 3A.96.95,FE,4 

2610 DATA 20.14,3E.24.32.4B.99.3E.AF.32 

2820 DATA 4D.99.21 .77 .96.22,4E, 99,CD ,rE 

2830 DATA 93.C9.3A.96.9S.FE.5,20. 14,3E 

2840 DATA 2A. 32. 4B. 99. 3E,B0,32.4D, 99. 21 

2850 DATA BF.96.22.4E.99.CD.FE.93.C9.3A 

2860 DATA 96.95.FE.6.20. 14.3E.3C.32.4B 

2870 DATA 99. 3E.B1 ,32 ,40 .99, 21 . 13,97,22 

2680 DATA 4E,99.CD.FE.93.C9.3A.96.95,FE 

2890 DATA 7,20. 14.3E.24 . 32,4B.99 , 3E.B2 

2900 DATA 32. 40. 99. 21. SB. 97. 22. 4E, 99. CD 

2910 DATA FE.93,C9,3A,96,95,FE,8.20.14 

2920 DATA 3E.70,32,4B.99.3e.B3.32.4D.99 

2930 DATA 21.D3.97,22.4E.99.CD.FE.93.C9 

2940" DATA 3A.96,95.FE,9.20. 14.3E.28.32 

2950 DATA 4B. 99. 3E.B4. 32.40,99,21 .B3. 98 

2960 DATA 22.4E,99.CD,FE,93,C9.3E.24.32 

2970 DATA 4B.99,3E.85. 32.4D.99.21 .3.99 

2960 DATA 22.4E.99,CD.FE,93.C9,3A.4B.99 

2990 DATA 47.E0,5B,4E.99.C5, 1A.6F, 13. lA 

3000 DATA 67, 05, CD, 75. BB.3A. 40. 99. CO. SO 

3010 DATA BB,D1,13.CI.10.EB.C9.CD.1B.BB 

3020 DATA 36,FB,3e,3.CO,90,BB,ll.A0,9A 

3030 DATA 6.7F,C5.D5.26.28.2E.19,C0.75 

3040 DATA BB. lA. CO, SO, B8. 6, 2,05.11.80 

3050 DATA C7.6,6,CD.19,BD,CD,19.BD,C5 

3060 DATA D5.62.6B.23.1.4F,0,ED.B0,D1 

3070 DATA EB,CO.26.BC,EB.C1.10,ED,C1,10 

3080 DATA DE,A7, CD, IB. 68.38.7,01,13, 01 

3090 DATA 10.C4.18.BD.D1.C1,C9,AF,CD,AO 

3100 DATA BC.E6,80.C0,21.7E.94,CD.AA,eC 

3110 DATA C9. 3, 64, A, 14.1,1.0,0.2 

3120 DATA 0.2,80,0,3.64,3.1.1.2 

3130 DATA 0.C8. 0.5. 1.0. 64.3. F.l 

3140 DATA 1. 2. 3. 0.0,0, A, F. 32.0 

3150 DATA 3.3C.FF.A,3.1E,FF.A.4.4 

3160 DATA 3. 50.0, F.l. 50, 0,53. 43. 4F 

3170 DATA 52,45.20.48,49.20.11.00.33.86 

3160 DATA 77. 0,33, 88. II, CC,0,EE, 11, CC 

3190 DATA 33, 88. 0.0. a. 44. 88. EE. DO. FF 

3200 DATA FF,BB.77.11.22.0,0,0.FF.FF 

3210 DATA 1,1.1.FF.FF,1,FE,0,2,FE 

3220 DATA 0. 2,FE,FE,FE, 2 ,2.2,0,FE 

3230 DATA 2.0.FC.0.0.FC.0.4.4,0 

3240 DATA 4,?C,FC,4.FC.FC,4.4.6.0 

3250 DATA 0.FA,0.6.FA.0.FE.FB.2.i 

3260 DATA 2.FB.S.2.FB.FE.5.FE.FE.5 

3270 DATA FB.2.3.F9.0.8.F9.FD.7,3 

3280 DATA FA, 6,0, F8, 8,0. FA, FA. F9. 3 

3290 DATA 6.FA.3.7.F8.0.7.FO.FD.F9 
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3460 


DATA 


3470 


DATA 


3480 


DATA 


3490 


DATA 


3500 


DATA 


3SI0 


DATA 


3520 


DATA 


3530 


DATA 


3540 


DATA 


3550 


DATA 


3560 


DATA 


3570 


DATA 


3580 


DATA 


3590 


DATA 


3600 


DATA 


3610 


DATA 


3620 


DATA 


3630 


DATA 


3640 


DATA 


3650 


DATA 


3660 


DATA 


3670 


DATA 


3680 


DATA 


3690 


DATA 


3700 


DATA 


3710 


DATA 


3720 


DATA 


3730 


DATA 


3740 


OATA 


3750 


OATA 


3760 


DATA 


3770 


DATA 


3780 


DATA 


3790 


DATA 


3800 


OATA 


3610 


DATA 


3820 


DATA 


3830 


OATA 


3840 


OATA 


3850 


OATA 


3860 


OATA 


3870 


DATA 


3880 


DATA 


3890 


DATA 


3900 


DATA 


3910 


DATA 


3920 


OATA 


3930 


DATA 


3940 


OATA 


3950 


DATA 


3960 


DATA 


3970 


DATA 


3980 


DATA 


3990 


DATA 


4000 


DATA 


4010 


DATA 


4020 


DATA 


4030 


DATA 


4040 


OATA 


4050 


DATA 


4060 


DATA 


4070 


OATA 


4080 


OATA 


4090 


DATA 


4100 


DATA 


4110 


DATA 


4120 


DATA 


4130 


OATA 



6.6,F0.7.9.FC.F8>e.F8,Fa 

6.8.4.F7.0.A.F6.e.9.4 

FC,F7,FC.9,e,F8.F7.FC,A,0 

0,F6.F7.4.4,9.0.0.0.0 

39. 30.0. 0,0. 0.0.0, 5, 4C 

49.56.45.53.20.0, 1,1,0,0 

28,19.0,0,1,1.0,0.28,19 

0.A9.0.0.0,0,A5.0,0,0 

0.0.0.0.0,0.0.0,0,0 

0.0.0.0.0.1.6.6.8.21 

12.7.11,23,8,8.13,6.13.21 

6.23.6.21.7.7.13,23.8.6 

13.6.11.6.6.23,12.22.6.6 

11,8.7.22,11.21.7.7.10.20 

5.24,3 5.4.4,4.6.21.13,23 

F. A. 9. 9. A. IF. IS. 25. 13. 6 

5,5,4.25.11.6,12.22.14.5 

6. 6. 6. 23. 14. 24 .A .A. 12, 7 

F. IF. 7. 22. 10,9,9,20,8.8 

11.21.2.2,14.5,4,25.13.27 

2.6,16.2.12,2.17.23.2.22 

7.27.17,26.7.2,4,2,17,7 

14,24.5.27,5,5,17,4,15.27 

2.25.14.2.2.4.17.21,2,27 

17,24.4.4.6.2.17.5.15.25 

2.8.8.2.15.4.2.23.11.27 

17,8,17.2,3.27.3.3.11.2 

16.27.17.22.5.24,2,7,6,27 

2.21.17.27.3.2.13.2.17.6 

16.26,2,24,3,26,2,5.16,3 

12.27,6,27,5,2.15.2.14.27 

17.25,2.3,17.3.2.26,4,27 

C, 6, F, 25. 11. 4, 6, 22, 8.4 

e. 22, C. 4, A. 25, 9, 5, F, 4 

C.23.E.7.B.5,0,25,C,21 

A, 4. F. 23, 8. 25, 0,21, A, 23 

B. 7. E. 24. B, 24,0,4,0,6 

11.2S.C,8.C,25,F,6,9,24 

E,S. A. 6, 10, 24. 0,8. 0.23 

10. 5, 5, B, 12. 12, 9. 19. 5. lA 

10,1S,9,10.A.1B,5.E.6,10 

14. 15, 7, 19. 8. 0.10, 13, 6, IE 

5,1C,7,B.12.17,13.13.A.E 

5,1B,9,1C,7.10.13.16.5.D 

9, 0, 8, ID, 11. 12. 5, F, 8, 19 

A,F.11,17,A,U,6,B,S.10 

10, 16. 5. C. 6, 19, 14, 14. 5, IE 

8 . 10, 7 . IE , 10, 14 ,4 . IS. 15 . 16 

5.14,14,17,6,13,13,18,7,12 

12, 19. 8, 11, 11, lA, 9, 10. 10. IB 

A.F.F.IC.B.E.E.ID.CO 

D.1E.D,0.C,1E,E,E,3,10 

F,F.A,1C.10,10.9.1B,11,11 

8. lA. 12. 12. 7. 19. 13. 13, 6, 18 

14,14.5.17.15,15,4,16,14,16 

5,15,13,17,6.14,12,18.7.13 

12,17.7,14.12.16.7.15,12.15 

7,16,12,14,7,17,12,13.7.18 

13,14.6,17,14,15.5.16,13.16 

6.15,13.15.6,16,3,4,3,3 

4,3.15.3.16.3.16.4.16.25 

16,26.15,26.4,26.3,26,3,25 

7,8,7,7,8,7.11.7,12.7 

12.8.12,21.12.22,11,22,8,22 

7.22.7.21,B,C,B,B,C,B 

CB.E.B.E.C.C.ID.E.IE 

D,1£,C,1E,B,1E,B,1D.8,E 

11. E, 11, IB. 8, IB. 4. E, IS. E 

15. IB. 4, IB, 8. 4. 11, 4, 11. 21 

4,21,6,6,13.6.13.23,6,23 

6,C,13,C.4,IF.11.1E,11,A 

8. 7. 6. 21. 15,A, 4, A, 15,25 

8.A. 11.7.6. 10,8,25,11,25 

13. ID, IS. 8. 4. 6, 8, IF, 15. IF 

4.4.4.25.15.21,15,4.12,18 

4, C. 5, IB. 8. ID, 11, C, 11. 10 

8.23,11.23.8.C,1S,C,15,1D 

13.18.4,6.15,6.13,4.6.4 

4,23.6.16.11.5.8.5.4.10 

15,23.14.6.8,8,7.8,7.22 

14. 22. 31, 0.11. 6. 8, 6. 11, IF 

4. IE. 8. 22. 11, 22.11,8, 7, 4 

4, 5. 11, 24.14,16.8.10. 6. 6 

15,5.4.24.4,lC.12jD.ll.lD 



4140 


DATA 


4150 


DATA 


4160 


DATA 


4170 


DATA 


4180 


DATA 


4190 


DATA 


4200 


DATA 


4210 


OATA 


4220 


DATA 


4230 


DATA 


4240 


DATA 


4250 


DATA 


4260 


DATA 


4270 


DATA 


4260 


OATA 


4290 


DATA 


4300 


DATA 


4310 


DATA 


4320 


DATA 


4330 


DATA 


4340 


DATA 


4350 


DATA 


4360 


DATA 


4370 


DATA 


4380 


DATA 


4390 


DATA 


4400 


OATA 


4410 


OATA 


4420 


DATA 


4430 


DATA 


4440 


OATA 


4450 


DATA 


4460 


DATA 


4470 


DATA 


4480 


DATA 


4490 


DATA 


4500 


OATA 


4510 


OATA 


4520 


DATA 


4530 


DATA 


4540 


OATA 


4550 


DATA 


4560 


DATA 


4570 


DATA 


4580 


DATA 


4590 


DATA 


4600 


DATA 


4610 


DATA 


4620 


OATA 


4630 


DATA 


4640 


DATA 


4650 


DATA 


4660 


OATA 


4670 


OATA 


4680 


DATA 


4690 


DATA 


4700 


DATA 


4710 


DATA 


4720 


OATA 


4730 


OATA 


4740 


DATA 


4750 


DATA 


4760 


DATA 


4770 


OATA 


4780 


OATA 


4790 


DATA 


4800 


OATA 


4810 


DATA 


4820 


DATA 


4630 


DATA 


4640 


DATA 


4850 


DATA 


4860 


DATA 


4870 


DATA 


4860 


DATA 


4890 


OATA 


4900 


OATA 


4910 


DATA 


4920 


DATA 


4930 


DATA 


4940 


OATA 


4950 


OATA 


4960 


OATA 


4970 


OATA 



15, 22. 11, 6, 13. 5. 15. IC, 12, 24 

8.24.6.1C.4.0,15.B,13,1C 

IS, IE. 15. 24, 15,7.5. 0.5. 4 

7. 18.15.0. 14.4.6.5.8. IK 

12.4.5.24.8.0.4,7.4.8 

4,22,2.12.0, A. 8, 20, 15. 14 

5, 16. B.E. 0,10.17. 19, 2, 19 

8, B, 17, 12, F. IF, £,£,4, 14 

8, 10, 15. 17, £,8, 0,21, 14. 15 

C,F.4.17.E.10.F.D,A.C 

A. IF, 5, 15, F. IE. F. 0.14, 16 

3.18,0.F,C,1C,A,1E.!6.13 

C,21.A.&.3,13,16,18.E.20 

C.A. 4. E. 16, IB, 2,10.16,0 

2,F,3,1A,17,F,17,19,2,C 

17,C,17,1C,2,19.1?.1A,3.D 

16. F. 3. 10, 2. 0.15. 18.3, F 

17.D.4.1B,3.E.16.1C.2,10 

IS. E. 17. IB. 2. E. 16, E. 17. ID 

17. 10. 2, lA, 3. IB. 16. lA, 2. ID 

17. E. 2.16.0.1.0,0, 0,0 

11.11.9.1O.A.A.10.1O.6.13 

B.16.10.A.E.17.12.ie.8.19 

7.B. 12,0.7, lE.B. 10. F. 14 

B,C,12,1F,6,10.F,D,E,1E 

B. IA,F,10,10,18,B,1£,A,13 

12,1C,9,16,E,B.E,19,F,1C 

11,0,7,0, 11, 17, 9, lA, 9. 11 

10, 13. 7, IF, 7, 16, 12, 12, e,A 

8.1O.7,ll,ll,A.e,lD,A,10 

B,10,11,1C,10.D,7,1A.7,1O 

B.e.F.17.F.lS.9.12.E.lC 

12. 6. 7. C, 12, 19. 7. 12, F. A 

A. 0.8. IF. 8. 17, 6. 13. 11. 13 

9,A.E.14.10,1C.9,13.S.C 

9.1E.e.lA.12.l7.8,16.9.10 

10. 11, 11. IE. 9, 18, 10, 17, A, 16 

E.1D.A,1A.S,D,A,1D,E.18 

96. 9A.9A.9A. 90. 96. 03,20.20. 20 

9E.96.9A,9A.C3.95.20,20.20.20 

95.87.03.20.20.95,95.20.20.87 

03. 97. 9A. 90. 20. 20, 95, 20, 87, 03 

20,95,95.20.20,20,95.95.20.20 

20.20.95.20.20.87.03,95.95.20 

20. 86. C0. 93. 9A.9A.9A. 99, 98, 20 

20,20.B7.99.93,9A,9A,C0,96,9A 

9A,9C.20.C2.9A.C3,20,96,C3.20 

20.20.9E.96.9A,9A,9A,9C,86,O0 

C2,B8.20.B7.C3.95,B7.C3,20,20 

95.95.86.00.20.95.20.20.20.96 

95, 20, 87, 03,20.95. 97. 9A. 90, B6 

00,20,20.01.89.20.86.00.95.20 

20. 87. 03. 95. 95. 93, 9A,9A. 99, 20 

CI, 9A,Ca. 20. 98. 20. 20. 20. 87. 99 

93.9A.9A,9A.99.A4.20.3i.39,38 

35. 20. 57. 49. 4S. 48. 59. 57. 41. 4E 

4B.S9,20.63.4F.46.54.57.41.52 

45. 20. 4C. 74. 64. 2E, 20.20. 48. 45 

59. 53. 3A. 20. 20. 51. 20. 55. 50, 20 

41.2D.44,4F,57,4E,20.3C.2O.4C 

45. 46, 54. 20. 3E. 2D. 52. 49. 47. 48 

54.20.4F.S2.20.4A.4F,59.53.54 

49.43.48.20.20.20.20.20,48,20 

74. 6F, 20. 48, 4F. 40, 44. 20. 20. 20 

20. 20. 70. 72, 65, 73, 73. 20. 61. 6E 

79. 20. 68. 65. 79. 20, 74, 6F, 20, 73 

74,61,72.74,20.20.20.20.20.20 

20.20,2A.SF.9S.E5.29.29.29.29 

29.29.29,29,01,19,11,29,0,19 

22.5F,95.C9,7D.C6.30,OO,5A,B8 

C9,7E,E5.C5,CD.5D,BB,Ci.E1.23 

10.F5,C9.6.0.C5,6,0.10,FE 

Cl.J0,Fe,2D,AF.BD,C2,4e,9B,C9 

1 1,10, 27, CD, 88, 98, CD, 35, 98, EB 

1 1, £8, 3, CD, 88, 98, CD. 35, 98, EB 

11, 64.0, CD, 83, 98, CD, 35, 98, £8 

11,A,0,CD.8B,9B.CD,35.9B.EB 

11. 1,0. CO, 88, 98. CD. 35, 98, C9 

7A.2F.57.7B.2F.5F,13,E5,AF,67 

6F.E3.7A.&3.20.2.El,C9.6.11 

C8.iS.CB.i4.38.il. 10. Ffl. 18. 15 

E3.E5,19,D2,B0.9B.E3.E1.E3.C8 

lS.CB.14.e3,CS.15,CB,14,E3,10 

EB.Ol.CB.2A,C&.ia.0.9999 
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Colossus and White KNight 
author Martin Bryant rates 
the mates. 



ideo games m^ come and 

go, but chess programs 

just grow bigger and 

better every year! In this 

article I will take a look at the 

latest and best available on a 

variety of machines. 

The programs chosen were 
Colossus Chess 4.0 (CBM-64), 
Cyrris II Chess (CPC-464), Psion 
Chess (QL), Superchess 3.5 
(Spectrum) and White-Knight 
MKI2 (BBC). All of these 
packages have existed for several 
years and have been written by 
enthusiastic computer-chess 
programmers. This is a very 
important guide to the programs' 
quality because today's chess 
programs, have reached such a 
level that no new program 
written by a casual programmer 
catch up on the years of 
development that have gone into 
the commercial offerings. 

The programs' abilities are 
compared in table 1. Of course, 
an overall verdict of the "best" 
program is impossible, because 
people have different require- 
ments from their programs. Also 
the hardware which the programs 
run on varies greatly so direct 
program comparison is 
impossible. 

Where relative comparisons of 
features are possible, the best 
program has been given 10 out 




White Knight MK12 finds 
Rf2-a2 in 29 seconds. 
See how long your own 
program takes... 
Examples. 

.. BQ .. BK8 

XR 7 

6 

9 

.. BQ 4 

.. WB 2 

.. WK 1 

a b c d e f h h 

(Forsyth notation: 

1 q5k/4R3/8/8/1 p6/1 B6/5R2/1 K6) 



of 10 and the others a relative 
score. Other features are simple 
yes/no facts. 

Gone are the days of chess 
programs which couldn't even 
beat a casual player on a bad day 
and programs took minutes to 
solve a simple mate-in-two. 

Today's programs can give 
even the best club players a run 
for their uionc^ on tournament 
of blitz levels, and mates-in-two 
should now take at most a few 
seconds. Sc\'cra! programs are 









Colossus: inorc f'/itftircs 
/fiitn its yi veils. 





^^^^^^H 


Colossus Chess 4.0 


versus 


Cyrus II Chess. 




1. e2-€4 


e7-e5 


2. f1-c4 


g8-f6 


6. d2-d3 


b8K;6 


4. b1-c3 


f8-c5 


5. g1-f3 


d7-d6 


6. e1-g1 


c8-g4 


7. Cl-e3 


C5xe3 


8. f2xe3 


e8-g8 


9. al-cl 


d8<17 


10. d1-d2 


a7-a6 


11. d-dl 


b7-b5 


1i c4-b3 


38-58 


13. c3^J5 


f6xd5 


14. e4xd5 


c&«7 


15. e3^ 


b5-b4 


16. b3K;4 


b8-b6 


17. f1-f2 


f8-b8 


18. dl-fl 


f7-f6 


19. h2.h3 


g4xf3 


20. f2xf3 


67-g6 


21. d2-f2 


g6-f4 


22, gl-hl 


b8-b7 


23. f2-e1 


d7-a4 


24. f1-f2 


a4-€8 


25. b2-b3 


e8-g6 


26. e1-f1 


g6-h5 


27. a2-a4 


a6-a5 


28. c4-b5 


b7-a7 


29. h1-g1 


h5-g6 


30. b5^6 


f6-f5 


31. g2^3 


f4.h5 


32. e4xf5 


g6-h6 


33. fl-el 


h5-f6 


34. g3^4 


h6^5 


35. e1-e2 


g5-c1 + 


36. f2-f1 


cl-b2 


37. e2-f2 


e5^4 


38. d3xe4 


f6x©4 


39. f2-€3 


e4-f6 


40. g4-g5 


b2xc2 


41. g5xf6 


c2-c5 


42. e3xc5 


d6xc5 


43. f3-g3 


g7-g5 


44. g3xg5+ 


g8-f7 
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i^hess -Mates 




45. g5*g7+ 


f7xf6 


46. g7xh7 


b6-a6 


47. h7-h5 


f6-e5 


48. f5-f6+ 


65^6 


49. f6-f7 


a7-a8 


50. c6-e8 


c7-c6 


51. f7-f8/9+ 


d6K;7 


52. f1-f7+ 


c7-b6 


53. d5xc6 


a6-a7 


54. f8xc5+ 


b6-a6 


55. c5xa5 + 


checkmate 



now able to spot some matcs-in- 
five or even six on blitz levels in 
the middlegame. Psion Chess is 
the strongest home-computer 
chess program at the moment. It 
does run on much better 
hardware than the opposition — 
faster, better processor/more 
memory — of course than the 
opposition, but would still be a 
strong program with lesser 
hardware. 

A version of Psion Chess, 
running on a Sage computer — 
about three times faster than a 
QL — came equal first with 
three other programs in the 1984 
World Microcomputer Chess 
Championships. From the 
comparison table you'll also see 
that its rival are no pushovers! 

Most modern programs will 
now think on the opponent'stime 
by anticipating your move and 
continuing its search. If you play 
the more it was expecting it can 
save itself a lot of time and thus 
search further ahead and play 
much better. Problem-solving 
has come a long way too. 
Colossus Chess now offers the 
ability to solve not only 
normalmates but self-mates and 
help-mates up to seven mov^ 
ahead. This is the only 
commercial program to offer 
these features. 

White-Knight Mkl2 is actually 
used by international chess 
grandmaster John Nunn to aid 
in prc>blem solving and design. If 
a grandmaster finds it helpful, 
think how much it can help club 
players, or anybody interested in 
chess problem-solving. Also, the 
better programs offer the ability 
to check problems for "cooks", 
i.e. alternative solutions to the 
one the problem-author 
intended. 

Nowadays, the programs 
usually offer more than the 
standard levels. The move is 
towanls modes-of-play and levels 
being totally user-selectable by 




entering an average move time 
you wish to play at, thus 
providing thousands of levels. 
The new modes of play add to 
the normal averaged-move-time 
levels and they include easy-play 
where the program deliberately 
play's more weakly so that even 




Program 
feature 

Playing Strength 
graphics (overall) 

Analysts disp(ay 

Anticipate 

Book (Si2ei on/offt 

p'splay (Text) 

Manual 

fo"nd (Variety, use) 

Alterposition 

Back-Fonvaitj step 

Blindfold play 

Clocks 

Colour (Adjustable) 
Force move 

i /fy®!'*^'^ move entry 
I Jf9f' moves display 

Jf^°des<>f-p,ay/Levels 
I New-Game 

* Next-best move 
Onentation change 
P'ay self ^ 

Printer 

Problem Solving 
Replay game 
Save/Load games 
Supervisor 



useless players stand a chance; 
all-the-moves where — as in 
most casual games in chess clubs 
— the whole game must be 
completed within a certain pre- 
agreed time or the slowest player 
loses on time; equal-time where 
the program kindly monitors 
your rate of play and adjusts its 
own accordingly — if you play 



fest, it plays fast, if you slow 
down, so does it; infinite-search 
where the programs just looks 
further and further ahead imtil 
told to stop — useful for postal 
games where you can just leave 
the program to ponder a position 
overnight or even all week. 
Colossus provides six modes-of- 
play, more than any of the other 
programs. 

The latest gimmick is of 
course 3D graphics. The quality 
win of course depend on the 
hardware available. I've seen one 
display where it was totally 
impossible to make out the 
pieces in a complex middlegame, 
making the display useless. On 
the other hand, the QL, which 
uses 32K screen memory — as 
opposed to 8K in the CBM-64 — 
can provide an excellent display 
which is a pleasure to use. 
Actually most of the recent 
attemps at 3D are much clearer 
and more usable. 

Loading times are generally 
much better now. Colossus Chess 
4.0 uses a turbo-loader, Psion 
Chess comes on Microdrive, 
Superchess can be transferred to 
Microdrive if you want, White- 
Knight loads quickly because the 
BBC's normal loading is quick, 
and the program is very 
compact. However, Cyrus II 
Chess takes forever to load on 
the CPC-464. • 
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TECHNICAL DETAILS 



3.5" 250 K disc drive 

Double density disc interface 

Parallel printer interface 

Jciystick interface 

Video monitor interface 

Peripheral through connector 

Built-in power supply 

Utilities on ROM including format and verity 

RAM disc iacility 

Random access files fully supported 

Connections for second drive upgrade 

Comprehensive user manual 

Total: £199.95 inc. 



VAT 







? 




JOYSTICK 
CONNECTOR 



"Recommended" - Sinclair User Buyers 'Guide 



Discovery - 
helps your 
Spectrum 
make all 
the best 
connections 
for only £199-95 

In one simple step you can now transform your 
Spectrum into a complete computer system. 
Discovery from Opus Supplies is a sophisticated 
computer nerve centre combining not just a 
powerful disc drive and double density disc 
interface but the most comprehensive range of 
interfaces capable of running printers, rnqnitois, 
joysticks and other peripherals. 

No other system can offer your Spectrum so 
many options - allowing you to play the very latest 
games or providing facilities for serious business use. 
Discovery's specification includes over £300 worth 
of Spectmm peripherals and yet, at just £199.95, this 
remarkable all-in-one system costs less than a disc 
drive and interface combination. 

Just connect Discovery to the rear ol your 
Spectrum and you've started the transformation. 
Now you have immediate access to the very latest 
Japanese 3 Vi " disc drive controlled via a powerful 
and ingenious double density disc interface. The 
unit's built-in power supply feeds both Discovery 
and your computer allowing you to dispense with 
your Sinclair power supply 

The Opus system takes no user memory from 
your computer giving you full compatability with 
all tape-based software including programs 
designed for use with microdrive and Discovery 
even has its own RAM disc allowing you super fast 
access times 

Now the choice is yours. Connect up a joystick or 
a printer to the built-in Discovery interlaces, link-up 
to a video monitor or incorporate your own choice 
of peripheral using the through connector 

Whether you choose Discovery for games or 
business use you can rely on a complete range of 
readily available disc software produced by many 
of Britain's leading software companies, and our 
price of £199.95 includes an unbeatable twoyear 
free warranty and free delivery 

Discovery is available nationwide from Boots 
and from all good computer stores across the 
country Ring us now on 0737-65080 for details of 
your nearest dealer, or to order your Discovery. 

TYade and export enquiries welcome. 

* Price quoted refers to Discovery unit only. 

Opus Supplies Ltd, 
55 Ormside Way, 
Holmethorpe Industrial Estate, 
Redhill. SURREY RH1 2LW. 
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icture yourself as a guy 

with a top-hat. 

With pulsating globules, 

and bushes of green, 
Something comes near you, you 
follow quite slowly, 
A guard which moves like a 
machine. 

Platforms of brick that seem so 
long and high. 
Towering over you head, 
Look for the exit to plan your 
escape. 
And you're gone.. 

So sets the sceanrio for 
Cheekah's Exploits, a platform 
game for any Spectrum. It's 
main features are. 

• Smooth, bright, fully 
animated graphics. 

• Collapsing platforms — 
fully disintegrate as 
Cheekah walks on 
them. 



Listing 2. 



see 7CFcc6cafEPecftC6FCFCC6FCfei8 
eei cspeFCF8Fccec6C6cercF8FEFEcc 
aaa coFcrccweFCTCFecaoeoECSFEic 

003 7CFCFeieioioioFeFEFeFEi8ieoo 

004 leDSFeTececococececaFeFEcesn 

885 CeFftfCFCeCCeCft7CFEC6C6C6Cfr»C 

aaa Fe7CFCFecoFeFci>Bccc6cac«cere 
007 coceceFE7ccec6C6c>6De&6Feecoa 
oee 6»aoe67E3cisi8i8eeaooeeeao34 

009 0818aeF7FBES7096*069*09r9DH 
810 F«7096*060ieF7FO»87OF7CrFF5a 
81i <»eCfle*CBCB97S6*«91F67F07«FeC 

ois oFeDoiopiieeeF060B8785O0«a37 
813 en8Ee34E0C09e98S4.7e7a9aeases 
014 858884 iEe5^5aEEaiee9e5&D7eDc 
ois oe8eeso?3eoi7isciD2eissF7sec- 

016 FE862ee47ft3oase8CB49eee6se3r 

017 82CCF47BlEa3iaClD&23l5S0CT9f 

018 eiii2ae0i9i>iisaacac94ea34Eai 

019 a37E0BS37EE63FCSC526M6fa9C7 

020 2«291iaC7E197SeF0FaFEe£OS142 
oai 5F7SE61SF6405706987eisa«2337 
B2£ lCF«157ftOFCFBFE60aF6S8S708SC 
^iZ 12EI.C10CCB7e2SDieCCB7E2SCieO 
Sii 33C9F3aiFBC933765C3E25ED474F 

oas ec5ESe9B36e93ecBSC2eFQ002i74 

026 R47E2ie2S816a4CDES7eaEe41SaE 

027 CDeS7CaiC77ECDa07FC&2e7FE553 

028 eioii6C[>247FEieeiecoa47FO[}t>c 

029 21AFSDlllieeAFBBCI>C07FDDF9eB 

030 3DiiF82eaiBa7Ea22B5BainF7ine 

031 ES0S3E0AI»3FeC0eaeSFS&SC70eD4 

032 oeaeceeeefleoeeee7ccecec6C694 

033 7C08e01«3a78laiaFEa0007C8S74 

034 oe7cc9FeQ0eo7C863ca6867caes6 
ess eeceo«osreioi8oo08FEcoFce«se 
038 ee7cee0a7ccoFcc6C67ce8oeFe4e 

037 o«oci8303eeeeo7cc67ccec67C9e 

038 0eoa7ccftce7ee67C0eFFFFaeFFac 

039 aaFFSSFFFFFPBSSSaaSSSBFFSgiO 

040 9fl3Ce7e73CSA990O00001BlSaOC3 
041- 0OO«eeoeie3C3ClB0O0O003C7E82 
04 2 ?e7e7e3C0e3C7CFFFFFFFF7E3C26 
04 3 37«aiPn8nBeF003B77OeFF88SS46 
04 4 FPO0BB7402F0BC8DF0aaSSae4863 

045 9F24n49F401DEEOeFF4444FFeeD7 

046 !>OEC02Fe454SF9ODI>ClO4O9FA2CO 

047 aa9F4oaEDDaoFFa2a2FFoeEeDci8 

046 O8F92SSSF8OaeC3Be09FBlBllF84 

344 4O37OBOOFFliliFF0e77BeOaF97C 

OSS 1514F9D274e98989E68e8989e9FA 

351 77222222222aSa7S7CFCCaCeFEe9 

asa FEC6C6FCFEC8FCFEC6''£'=C7C''E7E 

053 c«cococ«FE7CFe'ccECcC6CEFc«e 

054 FaFEFECOFCFCCCPEFCEFECaFCaO 

ess Fccec0co7CPecei>EOEC8FE7CC83s 
ese ceceFEFEcec«c»FeFeieisi8i83e 
057 FEFEFeFei8iei808F87oc6ccc8efl 
ese FeF0D&ccc6cococececoc8FeFEC6 
059 ceeeFeDec&c8cec6C8EeF6FEFE3E 
0«0 becEe87CFecec6ceceFE7CFCFE78 
eel ceFEFc-acoc07cFec6e6!>ECEFECO 

082 7CFCFeeftFEFCC>eCCC67CFEC0FCD6 

063 ?EoeFt-cFEFeiai4iai6i8isc65o 

064 C6C6Cer6C6FE7CCSC6C8C6C6SC«2 

oe: 3£icce;6C6:'«i>DceFEec82cesc30 

06t 3S3S4Cr682S«66667E3C1816185e 
067 FEFE3ElC3Sr0FEFe3O3018OeOO4£ 

055 d880«oocociseoooaeeeeeeeiS48 
069 i80«eei8i8ee7eoisDBisisD8iA4 
C70 7eo««eeo«eoeisia3eeeeBee00&e 

C71 eeeei8i8e7e0iFFS3c»ec7i8ea3a9 

072 C6E5«7C993»FFFFFFFC993ESfi792 
075 63C8719C3:»C •.Frc07EO87EOlF2S 

074 Fe3C7C7C6E43CaF4E7FeD3CFS3C5 

075 C4F3CB7FE7iF63C6760e3e3ClF62 

076 Fe07eOO*eOirF83C3C781E7FFE68 

077 e-T-£rr:CB:>3CBD3CFF3EE777F0« 

078 FE781E30JCl'"F8e7Eee7teiFFee6 

079 3e3C 760E63C6E7aFCB7FC9F3CF 12 

080 93FE(>3F4E763C67e6e3C7CiFFeiE 
OSi C7eo3COO5e8O9FO09FO09FOe«FF& 
092 e89F009F009Fee«F8e9FOe9FCOBS 



J. R. E. Wood 

and a platform game 

with a difference. 

• Brick platforms — 
Cheekah cannot pass 
through these. 

• Touch sensitive 
conveyer belts — only 
operated v/hen Cheekah 
walks on them 

• Thistles — to be 
avoided. 

• fvlobile guards — move 
horizontally or 
vertically, kill on touch. 

• High-score table. 

• Attract mode. 

• Continuous tunes. 

• Editor mode — aHows 
you to design new 
screens or change 
existing ones. 

• 25 different screens — 
some fairly easy, others 
virtually impossible. 

To enter Cheekah's Exploits, 
first type in the hex loader in 
listing 1 . Run it and enter for 
the line number. Type in each 
line of hex — the line of 
numbers and letters following 
the three digit line number — 
shown in listing 2. The 
computer takes a couple of 



Cheekah's 



seconds to process th« data in 
each line. If the line is OK, it 
will be printed up on the screen 
and you can proceed with the 
next line. If you hear any of the 
three warning tones, then you 
have not entered the line 
correctly — enter it again. Once 
aE the code has been entered the 
computer will Save it auto- 
matically. 

Run the hex loader again, 
proceeding as before, except 
this time enter the lines in listing 
3. Obviously, entering this 
amount of code in one go is no 
pleasure trip, so if you want a 
break, enter X and the code 
entered so far will be Saved. 
Make a note of the line number 
reached so that you can enter 
this in response to "Line 
number?" once you have 
reloaded the code and hex 
loader. 

Now type in the program in 
listing 4 and Save it on another 
cassette, using: 
SAVE "CHEEKAH'S" LINE 



Then New the computer and 
lower Ramtop using; 
CLEAR 23999 Reload the first 
block of code-using LOAD "" 
CODE 32300 and Save part of it 
on the second cassette using: 
SAVE "EXPLOITS" CODE 
32300,415. 

Load the first block again, 
using: LOAD "" CODE and Save 
it over the original using SAVE 
"CODE" CODE 28415,4018 

Load this block of code 
again, using: LOAD "" CODE 
2400 and then the second block, 
using: LOAD "" CODE 28018. 
Finally, Save the main block of 
code on the second cassette 
using: SAVE "C" 24000,8440. 

If you would like a copy of 
Cheekah's Exploits on a high 
quality computer cassette 
together with an instruction 
sheet explaining how to design 
new screen, send a cheque or 
postal order for £2.90 to: J. R. 
E. Wood, Northampton Hall, 
Bunhill Row, London, ECIY 
8LJ. 



083 9F009F0aSE003C000F0OlSSO3OBO '-69 

084 co30C3;3C3:o:c3oco3ocojoco6a i70 

eo5 3CCa30:;;;:.^3CCC38C01*80CF58 171 

006 0eo3ces7R3e'ta:ar9eoF9eer9eEfi ^72 

087 eF90OF9ooFsoar9eoFgeeF90eFC9 •'^• 

ese 90eF9oe7Ae03cee0FO0iFee3Fcsi -74 

069 e3FC03FC03FC03FC03'C03FC03FD 17S 

090 FC03FCO3FCB3FCe3FCeiF8a0FOei 176 

091 3S007C002see3eee3eee7C8ec6ae -7- 

092 0o&Eeei>Eoac6ee7ceea80e28oe4E i'7a 

003 44ooe4oeeeseeEeeiFeeeneeoeF3 ^-^ 

004 eeocoeiFoe3iBe37se37803i8eFB ^^o 
095 iF0O0ftO0eneeeAaeo«eeeFeeo359 ^s- 
896 8eo7ceo20ee3see30ee7co0C60S2 'H 
097 0DE0ODE0ocee07ce0aaeea8eO4is i-'^ 
ess 4ee48ee6e0eeEeeiF8eBne0eE0FB -S4 

099 0ficeeiFee3iae3780378e3iseioe iS? 

100 Feeeneeiie03eee404e6e838eeF7 ist 

101 7cee2eee3eeoisee7ce0C6e0oei4 -^7 

102 «eoeeac«007caBaEeoa8eo44oeB4 -ss 

103 4co0C0eeoE0eiF0oePO8ocaooes7 -ti 

104 0eiFa03is037aQ37so3i8eiFoeoe -io 
los eRoeii0e2O8e4e40cec0e380O74S '-''- 

106 c0easo03a0eisee7ceec6e6OEO6e *«£ 

107 oDE00caeo7ceea80eaa0«44eec74 i<3 
lea «eeeceeeEeeiF0eefleo0Eeee80si 1^4 

109 eiFeO3180378037eO31.BOlFO80ee 195 

lie fteeeA00eA0aeneeiEe0i32aaaEE4 196 

111 31244e2BS43524eB2D2e3S2472Ce 197 

112 332e2ce4S72a3aa2aE3in4e732CA 19s 

113 4Fie46iie5i9i7eBe3eceDec4470 199 

114 00e7269723O£342D3S34aa33aonS 208 
lis ai2£S42234313SaE712F2E3228aF 201 

116 332S2££:'e2032F2E3S2333a82En9 aoa 

117 e0232B312428237e2E22a234aF90 203 
lie 2824«3892S34732E652C2*2C2eon 204 

119 318804242C33£4713S2£312424:>3 aOS 

120 6020342C21£4318C09aCv6e323436 266 
lai aa673a22312424a&O432223124B0 267 
132 246DS02B3124a0a37aSaSEaC2F97 288 
1S3 2S243324«13F:>S12D2CFea0aT29ee 209 

124 aeSeFF3S342S2E2Fe70S8«OA0168 ilO 

125 0685040302333124363038352370 211 

126 32ae3S22373aFE6O06B40SlieSS6 313 

127 C~e43e04C403SS0326e3CBaa709F ai3 

128 ea540210CSD3eiB701F10;ai«S23S 214 
tS9 BC8;4K4'>4H49eC0r4OIC0C4(i£C25 215 

130 0C4A4C4D4C4aeaE3£Srl&CS454S95 216 

131 494R48Ecec4«iEcec4necec4n4B4F ai7 

132 4e4AESESESA94e434443E2E2EaaB 218 

133 Aa4S444342ElElEini4S46434406 219 

134 E2E2E2a24S444342ElEieiei411B 228 
laS e0S133212321232ia32aS422249C 221 

136 22242224232523aS232533£534t>C 222 

137 26242e242e2426232523352335&C 223 
136 23352224222422342Sa4ElE16183 224 

139 EOCOr'ECecatEFECflBFOECSeEaiF 235 

140 FORS=lE5BiE3Fen6ECEFnceBCC0O 326 

141 Aei8FF00222E£D2e312033342B4O 23~ 
143 3e333a2e2C^3£3E38aE7427£03S9C 223 

143 64242e312D24R3383E34313224EE 229 

144 2e656e2F2B202a64aSeD32a7a4F2 230 

145 242n30273ee3a7302e6a3E6Sa517 231 

146 202i:24jF2F28242032e4243D3367 232 
14? 2471382E34FI2P302C64ai242B6r 223 
14S 2E363FaF312432723R222^2*?e:3 234 

149 3227a6a5337e3eBi3«3i3$iCi;24 23s 

150 SE6B3S273S25337B336E23243S00 336 

151 a433643327A42F31243S2S2E34FC 237 

152 722ea43333247128e53e2E742C4F 238 

153 202A64n02C2S3233aa±a243F2FE3 239 

154 3i343a723faa4aDa3243i7e36a7E4 240 

155 246I>362E642''2C35642S2a2D2S3C' 241 

156 3337a423eFS7242C3324713S2Fe0 242 

157 a424233C42334BSS0B2B2E2O63F6 343 
ISS 2431332ESl«A3524312a257a24E2 244 
15« 3131SEB:09322835282C6«S021CC' 34* 
16C 2E313324P30S2B2EaOa33a2De6BS 246 
lei 20212E313324A3e73534312e257S 247 
162 3£25S:'eS20212£3133a4A3eC32CB 242 
lO; 2C3;28a0A60C3e2E20232S3I>a6F3 249 

164 08352431382538262^^601323378 250 

165 20317333S02F243E3337246&2FC2 251 

166 3124327228207830346808332726 252 

167 64202a64aF2e203S2431B233271t. 253 

115 240a363124203300S6353e23'329C jj^ 



2B24a&23i)S440l87CF27203131CE 255 

28323e2DC0353e31<43ecee0008DC 256 

0e000OB7C2F;C:>3233£435343OFe 257 

0e3aaF2824f52:243iAe0eseooF4 ass 

ooeA007E24^{242E3i2es4eeaBaa 2S9 

:4iiiO!:.2£00oo80coeoeeeoo30Ba see 

Oi.vificai203i3i3aeeacaE3i3C7i asi 

aaao«000*eeeee0e««0eie00iDO3 262 

c«.^t>^4.i.0^£f3S3362e2B3B38Ea 263 

aeacBaoei30'38i!2fceBoeBsi42Foi 364 

24332431OO;!;^2£2EnR0e00a0OeD4 265 

eooa30oe30C002C83aiD3i2E36EC aee 

S82C'0OaO332A2a2D322EAC-0O00aC 387 

000S0O0O01O04Ce6352e31262S2F 268 

2^2£20003«20a3A4COOOOOC30S92 269 

OeeOO0OOCC'^i2 324322 :2E 202 303 270 

0eaB3a2C'2CA3coi;occif!Z23Sfjcsc a7l 

oeeoAi840£2e2C2C64;£3S24e;e£ 373 

022f6E3CiE3a64Se65332720730C 273 

2833246C202S2B2E3624A32F31EC 274 

2432242C<332S£C^B67R22273424i40 375 

2B202~:E72;i:-2FaBaeiJ33-2CE 276 

-t~Cii2EiF3I-;;i2S;7-:-D296C- 277 

34262«206D313F247r30eC2E631C 278 

0S0O09063F2F3;2i32723e2F7666 379 

: jeE;''2Ei0~;it-:;s;4-6252e5E 230 

712423a8332C31BF020ai61EO26« JSl 

1015OCO7:FOCC4EOCC61&48OF773 382 

ceooa3oio9o2e3a2aso407a58SFS aaa 

06B50a09890789e589eSeBe98C68 fa4 

07SCO58C85OEO78F251Oa81OaS3F 3SS 

1285140593079385160797851803 386 

asiBe7an259Da6ii>47iE099Da&7E 357 

6aiie30F830i>a3aD8seoe7na776 aaj 

iias4e86si>O9ODan4c>eB0Fsneo95 389 

a£>118EaC'l0SC>120t>9111«14Ci9489 290 

4E15S194409e6E193P9CaElC4F16 391 

ltll9C8O0S9F«C0O0OB78O379E29 292 

ooi4880oo73BeDae3niei03aaE9a ^93 

4ei7lCFSCOft4B5CeBaCOFE9D1270 394 

SCeE0O7«eFaF0FE6E081SF7eEec3 245 

13F54C5^:«l-i?73ie0403eS836CO i*6 

0023r:,^C=^MJE5B7333BCaOFeC9qS ?S; 

e5£lC;5iC':.£C.?22C10FC063073C7 296 

3Ciofce:i: JiMaooo3EOFoa«FCDB4 299 

956SCB6923F3C9C^F7664C337E33 300 

E63FCC>9S6S7e070e8730F30C189n ^OX 

FO763O17SeiF&0264006e«aEaOC3 302 

n7CB16aD3OFeCBie34ieF321.e7O0 303 

5B35CO36OSEC>SS0S5B3EO9aBia9F 304 

E63F48O4CD«36ai«13073ee51185 305 

Be653630Et/53OSSSO7DO3610C909 306 

Ce7BllC;05F3a8S1140S07«eFCt«9 307 

flFS,:.79e7C7074F07B53E 10887876 308 

lF;~;FB7:FA5E6Fa«8677«fiSe6D7 309 

C7«I0707e»'iaeE7-2C131«fiE77«9 310 

i3e40E3CC27i67C97C0F0FOFE64F 311 

C3F6SS67C»3E10037aB71F371F6B 313 

fi71F6aEeFJ.<J5779070707B8E677 313 

C7(lSS7C~SFlAAac5C:4D767Ellfl9E 314 

BC772C13lMni.CSC4[>767eiiei0ee4 315 

771304aS3C20CCC9CD96677eFECe 316 

07a84aCe77CeFE45CeFECF28239E 317 

Fe462034CeB6CS050eFS21175843 318 

cee£ca4«ii32oecc48683iaF5B34 3X9 

3SCCC'C«SF10S&lClC92117SBC6rC 3*8 

FEC92fllS«e2eESCI>4168Eiaai5FF '321 

SB7CB5C021I75BCBCEC9eeB13E8e 3§2 

OF0aC92ni3SSCDa76a0ES916474in 323 

CO27883«i35Beei0ie4«C027680F 384 

0Ei4ia3eeE0acD276S2ftacsBi97E aas 

111037e0S2ESC'e-El2a0O5S390BFC 326 

2311ESa3EDS2300519ia020r'l«SC 327 

C'022eCSe220BSBC:>7E«Sf£'E5£143 323 

lilSFCC£>IE6 511«CFF£CSE6e:i68 329 

F6F»CDSEe;7r3ClSS70F:93C3SC£ 330 

FCEtsiESDScsasoaaFiSisiOiioa 33i 

C05£15:C-C16606C87£1214a3100F 333 

F«15EBC^96670677eSCl(>ieiOCCfi 333 

ll9C&C'06621COaiCOO6671IOF4Fe7 334 

CC:ES66C&206SCC-376a31C4093SF6 335 

i5S8c:'4i6siiocaoco4S6sc&a7aa 336 

68SE192AB8643C2n8D64ieS621Br 3->' 

C0005SCSe5CS£D5E6901Eie5DSD4. 333 

7P3F6FC&5C690lElC178430047aC 339 

ec30ee37c«&ssc6C26eoi65aa9iD ^^° 
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73l6e5iF00iC'iS2eFncBee38F2C3 
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3AaaSeF3t>[>E9&3FEFe0B333S5BFn 
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193C233623E5&5SE23Sa05Ot>Ei37 

£ lCC>7a68C 123D 1B4B4 lC7eFE8B0S 
2eC4 1603Ar rSFES 12303387065 IE 
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!>3FE0eFE2FE6 lFCei67(=IB376207C 

&cc9eie5i33eaF08nFcc95e80Dio 

eSCSC02F69ClE 13R2 lSBFEFC3aeO 
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e0197e08235££lC9Cr'3C6Bf:Q233£ 
6e7BCfr956SC87E2C8204eD152061 
F3C93E460e3£ll£S212FSB34ei3C 
4e334eC3»563CD3C6eCt>23681D63 
Ca7E38«408F»4eO81528eF7BCC>4F 
956eiC1528O77BCO9S681530F9De 
7B3CC3»5eS4ea34E78BlC63E4FAC 
083ElECD95e83ElFC395083Ee891 
4F47e7CS252305CSFEe830ei0SS4 
0F23239E2afBlOPn33CBS9CS8Ea5 
23£32 320FB£B3BC9E5C5C&3Fa9Bl 
Ciei3«215B97a8F3FE0»30£F5FBl 
CC'956e7C3PC9B7aaC4193?2Ci'Ci»C 
E5CS3e04CD5e69!:ieiC9£12'Ee230 
C00667COC&602ieocc;i64CCCti^2 
ESaSCDCOee l£0fiCDE56BCC>C0609F 
lE01CD£E6E;i;jS8C9219977E0B3 
462856: 2£93BCC'42eaoaa91S7A78 
B3C8CCA»esi;se314163CC>8667SC' 
2CeBCC>snc93E9632045B37C92148 
e0eO22£FS8221OSB3B2g5S7Ee71C 
333S0F2B3fil75BOF30O5C&406&rC 
18e3CDSeeD23CD966B33^15FeDB2 
CD306(>3E03117068CC30i?3Cl lie 
4B6BC03O6I>3CFeea30F89t£I6SE0 
SBAFBECaCD936C23ieFT.7EE6iFia 
477E07e757E6e3&6e4e044e07772 
0500770633 76 E6 lF4F7ee6e05FF 7 
a37Ee603O3O787O7BF7Ea7e6O 1 ID 
CSS£B2I~7E£521305B34D:>£5E13C 
raororet : •'067005573805 794BF 7 
14 1S02 7*4 ;SF 82338878^17070 783 
772379070707-723760707077709 
330eOr07877r7ne87B61SF23232n 
33E500E13B17 5e0F3eiCCB7n2S3A 

034aiae443oa3C093ei 7e8SFccaa 

7a6£04CB7a30e205SCCD796£Sfl6F 
0046F«J>&4£FB«FCDsa67eiC9*771 
SFBE2378CS28F5DE013F6&C5050C 
C9eiF123i8£CES6a69CCeC697e20 
ElC946234E3»3e470SaFCr>9S6e02 
0004«FC09S687Ea7a70747;3e56C 
7E2117SBCBOEOB672SO2CB9E07a6 
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exploits 




10>DEF FN f fgj =a$ (g) <"0" OR a$ 
(g) >"F" OR a$(gj>"9" AND a$(g)<" 
fi" 

20 DEF FN h(g)=CODE a$(g)-48-( 
7 PiND a$(g) >"9'*) 

30 CLEAR 27999: INPUT "Line nu 
teber? ";L: IF INT LoL OR L>340 
OR, L<0 THEN BEEP .3.0: GO TO 30 

40 FOR a=L TO 340 

50 POKE £3653,8: INPUT "Enter 
tine '*; (a) ;":'■' LINE a$: IF a$ = " 



X" THEN GO TO 100 

60 LET C=0: IF LEN a$<>28 THEN 
BEEP .2.0: GO TO 50 

70 FOR b=l TO 28 STEP 2: IF FN 
f(b) OR FN f(b+l) THEN BEEP .2. 
-10: GO TO 50 

80 LET d=16*FN hCb)+FN h(b+l): 
LET C~C+d: POKE 27999+b/2+a *13 . 
d: NEXT b: LET C=C-d: IF dOC-25 
6*INT (c/256) THEN BEEP .2,10: G 
TO 50 

90 PRINT "0" AND a<10:"0" AND 
a <100; a, " '\: a$: NEXT a 
100 SfiUE "CODE"CODE 23000, a *13 



Listing 4. 



10 > CLEAR 



-! "—I 



y-i 



QL.i 



LDfiD 
PRINT USR 32614 



lilt 



CODE 



^1*1^ 



ooooooo 



OONh 



u^rmkPi*\ 



¥^=i.H*lZA 



2J.e«i 3:24-3"gi75 



-a>'- 






■■*■>•■ 

■ tfT.'.m : 



Hr-. 
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^^^^^^^^^^■^ '.• M»' ''L'JLHi 


1 


^^^^^^^^^^K 




HHHVir^ii^^ 
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•ia^ 



M*b^P«UiMiMUMMM 
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> Cheekalfs exploit 




Listing 3, 



eoe e7e74.FED4.3ie5SCDfl36£>CD696772 
eei E 10930 iee87flB837Ce7BB9D8082F 

002 81BBD8911680C9087BBg37C07nBl 

003 B8D80880BPD89016O0C911C0604.n 
004. £65E2003114.06179OF2e000F0FCn 

005 0Fe6606F19EBC9SP2B5BEO52C94.9 

006 21045BE5CD2Fe9E135C83fl215B5E 

007 FEFD28F2C92R2D5B'i.6234.E7eB776 

008 201A£Fia95B23237E87C8236Ee71D 

009 CD0C69CBFE2CCBFEC9CD4.4.&OO84.F 

010 1134561f^e&7FFC032«060«CB77g0 

Sll 2afl0OWaB39Ee28ini31RCB7F40 
12 2ii73CPi84.20073EO33D20023EFS 

013 8012E67FC60EC3955823fiFBE2S4.3 

014 211826CDBfl68CD<t66C010503592F 

015 CDEC&82ai755CBSECBBE210ESB20 

016 nF77233ee5321FSB2R295Be32324 

017 2323222DSB21335B3ei3233e0344 

018 C93fi045BB7C8CC>F76621346201C3 

019 0700CD0B672fil3SBflF32045BCOEl 

020 7E68D5C51CflFCD956SCB7F120027C 

021 0D04.1D20F3ClDlC92ieESB3-lCB25 

022 9621685B3n305BB7CS475E23C54B 

023 46234E237SCB7B2eai79BE20e2in 

024 CBC3238E20e2CB33235623CB7BCl 

025 280435203E72E52S2B2B2B2B2B18 

026 73C5CB7B280CCB4320040D0D1816 

027 170C0C18133E108F1520FCe0CS33 

028 4320e49090ED4.<1.4.73«OE5BF523BH 
eaS 702371D5CD5Pi67DlFlC13DCDSfi4E 

030 67E1C123109CC921125B35F5CD26 

031 3768010fi011E0ftCDEC66FlC921CF 

032 8062CDfl56921O000220R5BS20CC3 

033 SB3E043217SB3C32125BC9OBFE6E 

034 2FE61FC93EF7CD2fi6F20073EEFEC 

035 CD2R6F2S0BflFCD2fl6F20FflC(>2flBF 

036 6F2eFB3EF[>CC'2fl5FS0053E8FCD23 

037 2fl6FC821175B7EEEC477C91E03C5 

038 0F3614CB5ECB9E20OCE5CDE15F1B 

039 2DCDF06FE1C80D0DBFC90F3813FE 

040 CBSECBDEC8ESCQE16F2CCDF06FF4 

041 E1C80C0CBFC91C20D0C9CD0C6961 

042 7EFE07C8FEe6CSFE032a0FE63F74 

043 FE0S200S2S315B37C97EFE18C933 

044 CS(>SESCD5i71CDC166DSlR141419 

045 B728FOE17CC6076792i7042S0F7E 

046 541515107725 15i0FO7a2570E139 

047 1806702570E13607D1C137C9794C 

048 0F0F0FE61F6F7S0F0F0FE61F67B2 

049 C979E607CeCD0C693E17BEC8111D 

050 200O19BECS73E6072EB2BBC919E3 

051 7EFE17C9E[>4.ei0557SB7CS21172E 

052 SBC5CSCDfl36DCD6967CDD2bDC12C 

053 110F5BlflFEO630427SFEB0£&2Da6 

054 E6072039CDEi5Fa424CD91SF0830 

055 79E6872S062CCD946F3S150S3BiD 

056 1221175BlAFE052a6DnF321F5Bflfl 

057 3E0aC6E61S653EaS123filF5BFE7S 

058 263606CD2166C31F712117SB1OBC 

059 EE052e4.BCBflDE52fi315B7CB57E29 

060 E1280(^CB77CC53BFC47Fi6FlSaBD3 

061 7E1F3S273EF6DBFECBEFCD5E6F62 

062 300C3EDFOEFE17CC5E6F3002CBE0 

063 £6CB4620753EFECD2fi5F20073E93 

064 7FCD2R6F2867aF321FSB3EFBlB20 

065 06CB76CBF62i03CSB6 3C320F5B3C 

066 3DFEO4288S3CFSS0i7FiF5E5CB7D 

067 7F2007211FSB8677i8287SFE1004 

068 3816CDE16FCD0C697EFE17280673 

069 79E60728132C7EFE17200D2117CS 

070 5B3E40flE77£lFlED4.4.1SBEElFlO9 

071 CB662e0ED17BB9O5200SCB5ECCS6 

072 696FCA7F6FO179FEFfi3S01d.BED3D 

073 431Q5E7SBflF5£5CDfl36DCD«B676B 

074 ElCB6E2S0RCBfiE01FF031E01CD64 

075 EC68F1C82R115B1103006229296B 

076 C35E697DE61F4F7CE603A77CE66O 

077 E0B007070747C93O0E5B4ECB71E2 

078 2e04D603ED44.4.7043ESFC6a310fl7 

079 FCSF2C7DE6:F2o0i7EB926F65ODfl 

080 2D2D147D3CE61F2Sa47EB923F4.flB 

081 2CCDS1717E21000022315BC37E49 

082 6B219977EC-SB2BSBCBBECDfl96BD4 

083 ED52192OF6C9CDD0663EO13207B2 
084, SBCD7565110907CDE56621Be657O 

085 22055BCD20&F211066222958CDE8 

086 4S6C3E00 32175BCD3F6E213363D2 
08 7 COflS69CDiC722S05CDF26918CS98 

088 0&3E02CD7569CD9D7108300B2132 

089 010B22135BCDEE7518flECD116FO4 

090 CDO066CDF66B7CBSCC34.5C381016 

091 EBCDiC6C380ftCB7E26CB214E62CF 
09P ■::D376CCE>C06DlSElCDi-;i7SD2fiF6C 

093 7i2fl29SBCBFE219977EDSE2E5BE7 

094 CB7E2SC8CDfl96BED52192eF4CD53 

095 9D7118BBCD2B6ECDin573fil75B4l 

096 CB4FE806CDFF6ECflO369i8EBCB58 

097 7F28111FO8EOSB155BCD486801ES 

098 OieilE0PC3EC68Ce57C47D69CDDfl 

099 lft67CD866CCDlfl67CD0D70CDlfiC6 

100 672A31SB7CBSC462713ftl75ElFS0 

101 300DCD1B697BFE0FC8FE1C37CSF7 

102 18flfiC[>306FCD12683EFEDBFElFa9 

103 3S9D3E7FD8FE1F3896C9CDD06624 

104 21175BCBC6flF321S5B11070FCD6C 

105 ES6621DC6ieiOCS17E23057ECO9F 

106 95680C0C2379FEaE20F1210F0B19 

107 22085BC3RE73C&SFe9SR085BE540 

108 CDOC69CBBEE13AS15B5FFe06S0ES 

109 0S7DB728012D7BFE0920067DFEB2 

110 1F28012C7BFE0820042520O12483 

111 FE0720a67CFE172801242206SB8E 



112 ESCO0Ce9CBFeE13P215BC92R29R3 

113 S8E5CDR96BEBCDBR6D444DEB014D 

114 28O2EDB0eD53SB5BDlDlDlDlC99A 

115 2104SB7EB728e43SCC625ECDE766 

116 72FE23CC2D73FEJ028E5FE372S97 

117 E0FE32CC8D74FE2B2012CDC4743D 

118 30D3D1D1D1O1CDC06D219977C335 

119 0976FE3SCC097SFE0FI2OC1ESCD97 
126 SD6EE17C3DC0fiFBD2e0E477D048F 

121 D60338flE20F978FE0R28R7ClClfl9 

122 E53S185626e3CDSR6gE101DC6162 

123 3R185B076F2600a97EF640082331 

124 7E011F01C3956S242SC8CD0C69B2 

125 772600C93E07aftl95BCDC573CS16 

126 22195B2fllB5BC0CS73C8221BSB9B 

127 2fllD5BCDCS73221DSBC9CD49 7393 

128 ESCD0C69CB8E3H1B5BFE092S0C98 

129 7EFE362807FEO7C22D75363826E0 

130 04CE?5R&9E13Hi£SBC9CDCF:'32118 

131 1574ESC[>EF7322195BFE03Dfl3C4fl 

132 7SFE09Cfi0E77CDEF73221B5BFE9O 

133 08DRO775CC'EF73221D5BC33O7630 

134 2fi295BCDflB5B79FE02D8EB2fl2S22 

135 5B£323FE082O0123flF77BE£oOfi01 

136 D1DID1D1212262C3376CE5 1BCD1C 

137 BR60444D192RpiED532B5BlBED9B 

138 B8a3C9DD2i2^B1102003E7FC9Cl 

139 119977DSDDElfl7CDBfi&DEBC92124. 

140 7F64CD0667CD2F693ft2156FEFD33 
1*1 2SF6216564CD0667CD7774.CDB931 

142 7406327610FDCD81743E30CDB93S 

143 74C35S59CDC604FBD8D1213S64ED 

144 1642216D64CC'a66737CD7774F56R 

145 CDE174CDS174Fi3CF5CDE174F119 

146 30OeC35S690cF3CD6205FBDSC14F 

147 3E7FDBFE1F0SF13OOB0S214664BC 

148 300E21226413090821556430031B 

149 212C64C3376C217554CD0667iS|7F2 

150 lSB9ESD51CE5CDeC697EElFE0732 

151 2O0D24CB+22S02252C1D20ECD1D3 

152 ElC9ExElE1210fi6216O5DlD121Sfl 

153 F061C3376C11000O47B72S0C3D37 
1S4.. 200F7DFE1F23E41C1413067CFE9D 

155 1728DB1CE5CDCF73E1CD12757SD7 

156 F5FEO2r5E5CD4074C IF 13004 7EB4 

157 B72OlOF17023712eB7CR4D6D3D7F 

158 CR966BC35FeBD121(=i06SC3376C6S 

159 0E007C6fl200C769S3O040CED44Fl 

160 6B5F16OlC97DBB2O9ft7fi94300ADE 

161 0CED44625F16 00C9E[>5B195Ba7E0 

162 CDSS75E5CCCF73E1CD12-5-OFE66 

163 03FS23i36CEA2Cfi357551D5EE-CD77 

164 4074ClC>17B0FOFeFE6EOB07723FE 

165 7B07e7E660BiCB0fiB2772BFlCA64 

166 70SBC34B6&CDSE74CDC06DCDF6B0 

167 6eEE7«B32ei3CDlC6C3SFOCC-B7BF 

166 72CC'466CCD626ECDl£7Ai.3E52fl0E 

169 2BSBa2295Bi360&flF77BE2320D13S 

170 10F9222B5BEB219977474FC5CDF5 

171 Pi95BC103EC'52192OFSED43135BE3 

172 lSCS5fl305BFEa9Cfi7F75342fllBE3 

173 5BEDSB13SeCD3S75CPl3675CB0R2S 

174 C811CB4143EDSS1C-SB2S167CBR5F 

175 2014 7B8D3SlE7£>3aCB412004FEED 

176 1F2S23BB531S107DBBC2367S7R6F 

177 BC3S077C30FElS2S10BfiDfi367534 

178 7CFE162S07CB4120077DFEXFCR58 

179 2F75045SE5CDCF73ElESC>DEl4£Bfi 

180 51CD127524C5A22002252CCD1228 

181 7SS0D5DDESCS3E0eCD4074,E521EE 

182 1264Ct>O6&7CD2F693R215BD602fl3 

183 Fe0430F4F5CC'626EFlElClCB192F 

184 lFlFlFDlB27743D17flOF0FOFE6FS 

185 E0BO2377237O0 70 707E&COi:>B352 

186 070707CB091F772B2BDD2168SB96 

167 C39a6CCI>316DD65F3£07asC37S3B 
186 6E46234£3E01CDF4?5DaRF772BC4 

189 77DlC9EB2H29SBa7CDFF7623CD33 

190 FF7606062 3RFBE2S29CSD5C5CD8E 

191 235BFlFEa5372ea27E077fi3DDlF0 

192 CDF476C138£423E5EBCDBfi6DlB16 

193 lS444DElEC8aEDS52B5BC91OD099 

194 23flFB£CSDE5E7BE61F47257EE6D9 

195 iF4F23 7EeFaF£61F3CCB6B2S01CD 

196 37E.1FSCSCD316DC13O0EF1C50436 

197 3aS205aCCDS16DC13SCFF5FlCD31 

198 F£7604CB7i::i2OO2058CCDF9762349 

199 E5EB21305E35CDBR6DlBlSfl51491 

200 0O151EaE050SlC08O8O0D2600Oflfl 

201 6Dfl30C9BaF9-0OF6E03Da04R9DRC 

202 119F00349E6E9269970OF7E03187 

203 971O960ESoCEB42&960OF441B410 

204 F4803342RF6939419D69C590fl94D 

205 8911000311160403050^0512:102 

206 1002006706678154267281008256 

207 eE430E058F25912312253o00313C 

208 9E349C0990006DB30DC3D392E942 

209 93499DR9ftS4.H3E0O0S85379R0CO4 

210 9e0OEe4ESEOc.S199aO131F16O113 

211 1410030E0eH4.614DB00054fi53464 

212 B10B9C00R9fl22580C43F139E00FC 

213 F7E09S969SaO7i9BO02ElB00F566 

214 0552C620SS2B50fl70FE3ilB20ED7 

215 0EO01Sa0iei4O21D0E03161FOaB4. 
S16 000eER300ECE00F7E03S13OD92B4. 

217 OD9BR780eee72B75B487CBOeB22B 

218 9472gC339RD0E0OO299825OFO014 

219 H510BB2C539BC7E69CC7C91D6SE5 

220 0035F5C131001501930113OS13ei 

221 OF13190F01021&00F7E0EF8900B2 

222 2D8Ffl78BE78000E992679408895C 

223 003S9E139ftllE06BB0O006eS0623 

224 8700F57326F529210C918D0C8711 

225 eD2SQ4(d«000BaFeD10101F14.13[>D 



226 1419141t0Rl.&e7OFie0100£4.8717 

227 002E300F9EC21000D111B5B2284E 

228 0Fe08D8B8DB2BlB2242&lldniSC3 

229 8B0E230e4C950B96O0B6F2B3B24B 

230 52B24&288D00021F131R05070Dg6 

231 1EOD0D0028R24CCC11672F1E00DF 

232 8F83348R948E00C4E0OR8C000430 

233 gFF38200O88E2FO92F08749CO400 

234 94O0E2e0F&05809445B994RR6203 

235 96[>2fiC92001602141206120E18E2 

236 O91F0D1405OE07170044R60064C8 

237 51268200RFB2CE99RE922D9ERC7B 

238 BS4.B320BB6RAB2e6B3R5B22[>92FB 

239 ED9556flSR82t>fl827099Ee79aE7C8 

240 98fl8B20093B2B7B2000B9FaD9DF4 

241 0B9569B2O0F112B3B57233&2CeED 

242 79O00D0E0D0F1601161E02OEO20D 

243 110C020C1DO30903OB0314031692 

244 00a04Ffl20E8C£E134FB40E9E2ER9 

245 018BS23B8SSB93a89900eiSC5EgB6 
245 8CFlSCB5C5fi7fl9B3fl900F7E06F7S 

247 8E6B8E238F4B014B1E00228F0BRR 

248 92OB8DO395038R00ED9422101B1D 

249 9&100396ED62210016011.71E02Ft> 

250 O9aE040F03O8ai0SlC0216000072 

251 B5E1S2E2SD02EDC35HE14S3DS12R 

252 H3BlflFE796C7SlE78B54E2HS204S 

253 0OED016DlCR7 3E4714470973007fi 

254 2S5F00000E33O0E2RR2PES21F0C1 

255 EeCflftlEEC555e002180216OBa098 

256 051715 17 161616 18130202 1F00DS 

257 0O579600469600769C9495928E24 

258 90878E808C878R8ES89S669C44B3 

259 9800059605981697088900024556 

260 D0424CD0S2S3D0C25flD0EC40OCF7 

261 fle0F363FC39ECFCO9E0ei20S1485 

262 ee03eiOS160B150O6ERE0000D73R 

263 E00OH2SF47flFfl7fi02flC8Cft8091EB 

264 8094.85B28RB4908D85OO0281OORE 

265 E5fiSBlfi5CEft963EO60025CCE4B71 

266 8B95aE4592EF403CF5606BB290fl3 

267 92e0O31F140Oe2O0141F09O8091R 

268 140D170D06110411iB0000F7E06S 

269 678EB3C5ftFfl9EBaC00O0fi5B2R538 

270 fl000B0424F3C«96C9PlEO29BlF124 

271 4S53B500FS001SlF031E03iBllC9 

272 0611101114111E070300D76000BC 

273 fl5ft2O5B26BE4E521C2E148E200C0 

274 2790REE2flF07flFOSflF0EfiF0FflFI>e 

275 lSl=<F16RFlCflFlDOO179F624000C9 

276 00F57817FS3195F5flfil5F5C394R0 

277 R34163R924EflO003001319020C3B 

278 0217101E141F00D251C5EO396O3E 

279 0062R022RDE293C6E0O01&S036BQ 

280 8FRD96551Fa0368735eBRD81CDCE 

281 86 109800 17303 73F 74 11740E0097 

282 F08155E7307653778E537B8EO057 

283 160Fa31BO413O4160ClO0502O69O 

284 03e?e2071&OR160O702O00R4991& 
265 ft799Afl99RD990OE23F0£200096R2 

286 B254C18B004FaCO&81CS332BC198 

287 00058200E814.R7EB1427C2R99C53 
26S EE6125R514.27B0160213010F029a 

289 0813eC181OlDO0[>60800E4OF2E6B 

290 2F079000C4fl0149F128E00853033 

291 88858R8R90808990RR328D9b2t 76 

292 37919fl621CflE30B28O2C873487FE 

293 0O0F81OFS30044769O84FB2DECil 

294 4090E£0eBS02F 1140002 IB 1200fl0 

295 0300031F030C031311160D060D93 

296 1700F0R0F76000C400C404C41F6D 

297 C41B8D9BSD80flDfl900C401C402F5 

298 C403C41CC41DC41Efl40Dfl4OE«4 71 

299 0Ffi410fl411R412S090D28D6C8S6i 

300 6C94.00423S4227R4 13R40C90B3aD 

301 D53D0OEC8C32OS35OH351600RB99 

302 8B8FflB4e8CF30D16EEaO7REfl0831 

303 Bfl00021FOB0S071C0703iSiR0ESS 

304 0F1210O30O0OC9ROC931332100EB 

305 O02584259R11B60O649C64C664BD 

306 80550F5SiOCB04DliF2D3F713EE3 

307 85SD002897O798270703aS00RF0D 

308 2E8FlF3flO91i37D8E13D60EE218F8 

309 93B3188FO00412O21E080900&R9E 

310 9S2&9&O0369034.8E328C308R2E85 

311 8S0B2E3FC4fl300869Bfl68D8RflRE4 

312 8222SP210Q2S8F00E8RR95R8D19B 

313 1242S995aB6C95SB70fl50Q151E64 

314 081 £0510060209 IE 0B0B00CD2 130 

315 EDBe7734762ia0C4Clfl49ft8731«fl 

316 E7C836130000R240CflBlRRR12BCB 

317 SFa037fi2358S3SS400E501&R4F7D 

318 EF9t>4F2D9E4F319EE20176001S32 

319 04171B100iaC050B040R050B0687 

320 0F130FlB831702070068fll88BlBl 

321 O032ReR391R398004BCD2E2CF0R3 

322 1345R20e77R022202E3R2ERe0C95 

323 86aCd40O0B8SEE12EE140E93004.9 

324 F2BBaF4E2R9ER3E224O01517163D 

325 lE3fll9161D0CO10068402D9700ED 

326 24C10O70C0659349972D9D00F7RE 

327 E0B10OB1O1R912R913820OO05490 

328 lflEDfl200E221F4916fl92fl641C5D9 

329 0013O11211OD1200F7E0BO4eoO2S 

330 49S6499a479347S92C9B498C8876 

331 96a02F 34062000358 147S000ED9B 

332 SSED950002418C0249aC424C94.D2 

333 O2S69042S19442SBfl002538C426F 

334 5990424794O0151F0402101R0670 

335 0fiO6130073E26B£100F7E00D8028 

336 E631fl68CE&9500S61E00158OflFFC 

337 E0319£003105328fl3110329700RB 
333 F59913B5S3:27SaD12352711FSll 

339 8110ED8194flD63956D4F962D36F2 

340 9700000000000000000000000097^ 
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Tandy Printers. 
More of what 

it takes. 

So what's Tandy got the others haven't? Quite simply we've got more. A range of computers that's 
second to none and a complete range of printers to fulfil most hard copy requirements. And for 
those who need IBM compatibility in daisy wheel or dot-matrix format we offer you more for your 
money. Check out what Tandy can do for your business and like thousands of other businesses 
who've already chosen Tandy you'll find out for yourself that Tandy has got what it takes. 



^\\\>>^'' 




£395 



VAT 




DyffP 220. Accurate, concise printing for word 
processing programmes . Prints clcarlv defined 
characters at a speed of over 200 words per 
minute. 



£,595 VAT 



DMP 430. Gives a high quality print return, accommodating a 
whole host of spedfications including correspondence fonts, up 
to 180 cps.. Micro. Italic, double high and elongated fonts and 
graphics. 





£299 ^AT 



£1 99 v% 




DMP 130. This amazing Triple-Mode 9" 
printer will F>erform a variety of tasks for the 
price of only one machine! The choice is 
yours, whether you require Word 
Processing. Data Processing or Dot- 
Addressabie graphics. 



TRP 100. Has the advantage of 
printing both texts and graphics on 
regular and thermal paper. A 
versatile machine that responds 
with sheer perfection. 



£995 mr 



DMP 2100P. High quality printer at a price 
that's hard to beat. Accommodates Data 
Processing. Graphics and correspondence 
quality fonts. 




COMPUTERS 



The range that'sclearly superior 

Tandy Corporation (Branch UK), Bridge Street. Walsall, West Midlands WSl ILA Telephone: 0922 648181 

For further information dial the operator and ask for 

Freefone Tandy Computers 

Available from selected Tandy Stores, Dealers and AT ComputcrWorld. 






You're an Olympic athlete competing in eight key 
events at the SUMMER GAMES. How well can you 

score in track! swimming, diving, shooting, 
gymnastics and more? So realistic, there's even an 
opening ceremony and awards presentation after 
each evBnt. 
Unlike other -Olympic-like" games. SUMMER 
GAMES has incredible realism, sitperh state-of- 
the-art graphics and sound effects, including national 
anthems from eighteen countries and true action- 



Compete with up to seven other contestants in your 
favourite individual event, or go for it all in the 
grand competition. Some events, like cycling, 

rowing and fencing even challenge you with realistic 
head to head competition! 

You have a choice of eighteen countries to represent 

and you will need the correct strategy and mental 
toughness, not just speed and agili^ to excel in 

each of the eight events. That's why we included 
a feature that lets you practice each event until 



BREAKOANCE is more than a game, it's four games 
in one. In the first you "go dov/n" to "hattle'' row 
after row of breakers as they attempt to invade your 
turf. A second game lets you "break" with the 
famous "Hot Feet" in a contest to see who really 
has the most "juice" in town. A third challenges 
you to figure out the right sequence of steps to 
perform a backspin or suicide without getting 
"whacked." Or, you might want to start with the free- 
form section where you choreograph your moves 



GMEES 



GAMES n 



BREAKDimCE 



strategy game play. In each event you must plan and 

execute your game strategy in order to maximise 

your score. It's not just a matter of how fast you can 

move the joystick. 

So change into your running shoes, grab your 

joystick and GO FOR THE GOLD! 

• Opening Ceremony and Awards Ceremony. 

• 8 Different Sports Events. 

• Action and strategy e ements in each event. 

• Compete against an opponent on the 
computer. 

• Individual and Team play. 

• Joystick Controlled. 

• One or more players. 



you're ready for the real competition. 

Remember, it's not too early to get ready toi 1988. 

With the right diet and training you might just make 

it; but in the meantime grab your joystick and try 

eight new ways to go for Gold! 

• Includes Cycling, Fencing, Kayaking, Triple 

Jump, Rov;ing, High Jump, Javelin & 

Equestrian Events. 

• Opening, Closing & Awards Ceremonies 

with National Anthems. 

• individual & Head to Head Competition. 

• One to Eight Players. 



and watch the computer act them out in slow motion 

or at normal speed. 

It's up to you, play it alone or against a friend either 

way... Breakin' is now made easy with 

BREAKDANCE! 

• Over 100 different steps in all. 

• Complete with breaking music. 

• Includes: fVloon Walk, Turtle Up Rocldng. 

• Head Spin, Suicide, Back Spin and more. 




Available for: 


• 




Commodore 64 Cassette 


£9.95 


Available for: 


Available for. 


Commodore 64 Disk 


£14.95 


Commodore 64 Cassette 


£9.95 


Commodore 64 Cassette 


£9.95 


Atari Disk 


£14.95 


Commodore 64 Disk 


£14.95 


Commodore 64 Disk 


£14.95 













SCORE - 






Introducing true competitive auto racing, both on the 

track and in the pits. 

A split screen display allows two players to race 

against each other fighting for the lead on the track. 

and struggling to be first out of the pits. 

You'H need a race strategy good enough to beat 

an opponent. But remember, his strategy might be 

as good as yours. Then it comes down to a test of 

nerves, a test of guts. 
Grit your teeth and hope that you tyres and fuel hold 



Your mission is to foil a horrible plot. From an 

underground laboratory, Elvin, the scientist, is 
holding the world hostage under the threat of nuclear 

annihilation. You must penetrate his stronghold. 
avoid his human-seeking robots and find the pieces 

of the security code. 
Somersault over the robots or use a precious snooze 

code to deactivate them long enough to search 

each room. Use the Agency's computer to 

unscramble the passwords from the code pieces, or 



You've captured the gold in Summer Games'" and 
Summer Games ll'"' - nov/ it's on to the Winter 

Games! And what an incredible setting -a 
completely realistic v/inter wonderland featuring six 
action-packed events. You can compete against 
your friends or the computer 
Rrst choose the country you want to represent. Then 
it s practice, training and learning a winning strategy 
for each event. Now the Opening Ceremony and the 
competition begins. Will you be the one who takes 



FITSTOP n 



out for another lap, because if you 'piV now it may 

cost you the race! 

• Head to Head Motor Racins. 

1 6 Different Circuits. 

• On Screen Map. 

• Full Pit Facilities. 



Available for: 



Commodore 64 Cassette £9.95 



Commodore 64 Disk £14.95 




I 



IMPOSSIBLE 
MISSION 



try to solve them yourself. Ifeu've got to reach Elvin's 

control centre, but you'd better beware.... 

This mission is stamped IMPOSSIBLE! 

• Over 30 Rooms. 

Over 80 Different Robots. 



Available for 


Commodore 64 Cassette 


£9.95 


Commodore 64 Disk 


£14.95 


Spectrum 48K Cassette 


£7.95 


Amstrad Cassette 


£9.95 


Amstrad Disk 


£14.95 




1 1 







GAMES 



the gold at the Awards Ceremony? 

The quest for the gold continues... And it's all here 

— the strategy, the challenge, the competition, the 

art and pageantry of Winter Games! 

• Six Winter Events: Bobsled, Ski Jump, 
Figure Skating, Free-Style Skating, Hot Dog 

Aerials and the Biathlon 

• Opening, Closing and Awards Ceremonies 

complete with National Anthems 

• Compete Against tJie Computer or Your 

Friends and Family 

Available for: 



Commodore 64 Cassette £9,95 



Commodore 64 Disk £14.95 



Spectrum 48K Cassette £7.95 



Coming sooit: 



Amstrad Cassette £9.95 



Amstrad Disk £14.95 




Figure I. 
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PROCINITIALISE 

R - 2l D - IcFF 
PROC_OUTPUT (R, D> 

R - Ol - W=0 
PROC.OUTPUKR.D) 

E»40 

DEF PRtKINITIALISE 
OSBYTE - fcFFF4 
ENDPROC 

DEF PROC OUTPUT <R,D> 

AX - ISl 

XX - R + 96 . 

YX - D 

CALL 08BVTE 

ENDPROC 



the Robotix kits from 
Milton Bradley are a new 
addition to toy shop 
shelves. Each kit con- 
tains plastic beams, wheels, 
bearings and trimming pieces 
that allow you to build any 
number of different moon bug- 
gies, asteroid scanners, dune 
detectors, and star crabs; as well 
as more mundane cranes, lorries 
and "walking" machines. 

The heart of the system is a 
small, but very tough electric 
motor. The smallest kit has one 
motor and the largest has four. 
Each motor can be controlled 
separately by a manually 
operated switch and will turn 
clockwise or anticlockwise. 

The second key element in the 
design of the system is the hexa- 
gonal plug and socket method 
by which different components 
are joined together. Everything, 



3ohn Dawson looks at 
Milton Bradley's Robot 

kits. 

from axles and swivel joints, to 
beam and gears, uses the same 
six-sided connections. Both 
Fischer Technik and Lego have 
produced construction kits that 
can be used for serious com- 
puter-controlled projects and 
the different methods have 
advantages and disadvantages. 
Fischer Technik components 
lock precisely and solidly 
together but the gear wiU rely on 




Ah«ne: Milfon Hradlei 
Hohittix motur 
Below: ( tfnirftlling the arm 
using a HR< micro. 




Roboti 




friction between the axle and the 
wheel to transmit force. Lego 
plugs together less decisively 
than Fischer Technik but its 
gear trains use axles with splines 
to hold the gears rigidly in 
place. Neither system is in- 
adequate provided that you stay 
with the forces with which it was 
designed to cope. 

In the same way the Robotix 
system relies on a tight push fit 
between the male and female 
components of the connectors if 
useful loads are to be supported 
and driven. 

The Robotix motors are 
about 5.5 by 3 by 3 cms in size. 
An output shaft emerges from 
one side and there are con- 
nectors on four other sides of 
the obling casing. The motor 
can be mounted so that the 
output shaft rotates in any one 
of three axes. The unit is 
powered by three volts DC and 
incorporates a 1300:1 reduction 
gear train. 

When it's running free with 
no load the shaft rotates at 
about six revolutions per minute 
(rpm) so the motor itself is 
rotating at about 7800 rpm. 
Milton Bradley say that there is 
an integral clutch inside the 
casing which prevents damage if 
the motor is connected to the 
two arms to make a "hand" for 
holding objects. 

Motors are impressive 

Using fresh batteries I 
measured the free running cur- 
rent taken by the motors as 
approximately 60 mA. On load 
the current rose to about 180 — 
200 mA and when the motor 
was stalled, that is with the 
output shaft stationary, the 
current rose to around 400mA. 



There seemed to be about two 
or three degrees of play at the 
output shaft which is not 
surprising given that there is a 
substantial reduction gear train 
between the output and the 
motor. The maximum torque is 
said to be 3.5 kg/cm. In other 
words the motor will lift 3.5 kg 
on a lever one centimetre long 
fixed to the output shaft. If the 
lever is made longer, the weight 
that can be raised is reduced. At 
five centimetres — about 2in. — 
the motor will raise a weight of 
700 milligrams, roughly 1.25 
pounds. 

The motors, made in Hong 
Kong, are very impressive pieces 
of cheap mass production 
engineering. 

The instructions in the 
Robotix kits are based on 
photographs of completed 
models with a list of the parts 
required printed at the side. The 
photographs are very nice but 
not particularly easy to follow 
if you want to slavishly build 
one of the Milton Bradley 
designs. Leaving that aside, the 
kits offer enormous scope for 
constructing working models 
that are both fun and 
instructive. 

I had intended originally to 
use the Fischer Technik robotics 
kit to illustrate how you can 
build an interface between a 
microcomputer and a device 
that you wish to controL 
However, the Fischer Technik 
kits are expensive and difficult 
to obtain from local toy or 
model shops. The Robotix kits 
are marketed widely and you get 
more motive power for your 
money. 

What the Milton Bradley kits 
lacks are the sensors like 
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Figure 2. 




microswitches and photocells 
that are easily availabled for 
Fischer Technik, and also some 
of the precision that can be 
achieved using Fischer Technik 
components. The first problem 
can be overcome and the second 
may or may not matter to you. 
Figure 1 is the original 
porgram that I typed into my 
BBC microcomputer to control 
the lines from the user port. The 
program was copied from 
Interfacing and Control on the 
BBC Micro which is a National 
Extension College publication 
— ISBN 86062 400 4. Figure 
2 shows how the program 
developed to show on-screen the 
status of the interface, and to 
obtain an input from the 
keyboard which will switch the 
interface to move active state — 
moving up — to a second active 
state — moving down — or to 
an inactive state — both outputs 
off: all off. 

Principle is quite simple 

The principle of the program 
is quite simple although the chip 
involved in sending the data to 
the interface is almost as 
compex as the 6502 central 
processor unit itself; it is 
certainly less well understood by 
most people. 

The uses of 6522 Versatile 
Interface Adapter (VIA) are 
described in the Advanced User 
Guide to the BBC Micro, 6502 
Software Design by Leo J 
Scanlon — ISBN 672 21656 — 
and several other books about 
the 6502 microprocessor. For 
these purposes the 6522 VIA 
can be treated as a simple 
input/output chip which takes 
data from a memory location 
and outputs this information on 



the eight data lines. 

The output lines coming from 
the user port continue to hold 
their on or off status until new 
information is written into the 
memory location. 

The superb machine opera- 
ting system in the BBC micro 
makes everything easy in both 
machine code and Basic. Price 
Output — lines 250 to 300 in 
figure 2 — sets up an Osbyte 
call which will write to one of 
the memory locations associated 
with the user VIA. The 
"memory location" is actually 
one of the registers in the 6522 
chip which is treated as through 
it were part of the computers 
ordinary Ram. Initialisation is 
carried out by sending Data 
&FF to Register 2 in lines 210 
and 220. This sets up all the 
eight data lines as outputs rather 
than inputs. 

Proc Off transmits to 
register which sets all the 
output lines to off, that is about 
zero volts. When a line is set to 
On the voltage rises to more 
than 2.4 volts in theory and a 
little less than the 5 volt supply 
in practice — 4.8 volts typically. 

A line is turned on by setting 
one bit of the data byte to a one 
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-Stmtu* -| 



DiMn Quit Stop (Spac* bar>* 



MOCINITIM.I8E 
PflOC_OFF 

miKT TAa(tO,9)| 

M»IHT TAS<IO,7>| 

K» - OCT* 

IF K« - *U" TMtN PfWX:_O0TFUT«0,l(Ol>< PRIMT TABC1V,7> ■ "UP 

IF K« - -&- TiCH P«OC 0UTPIIT(0,*02)I P«1NT TAB(|9,7>|-D0HN 

IF K» <> -O" ANO K* <> -D- THCN PWOC OFF 

UNTIL K* - -O- 

ENO 

DCF Pf«X:iNITIA(.iaC 

ca.s 

omrTE - VFF4 

R - 2> D • tfr 
PflEOC^OUTFUT (ft, D} 



MF PROC OUTPUT (ft, D> 
«S - ISl 
XX - ft -•- 9« 

VX - D 
CAU. OSBYTE 
ENDTROC 

DCF PROC_OFF 

FHOC„OUTI>UT(0.0) 

PRINT TA»(1V,7>| -ALL OFF- 

EMOPftOC 



Far left: Unpacking the 
pieces. Left: The interface. 
Below: The "hand" made 
out of two opposed 
"fingers" driven by a 
motor. 



instead of a zero. Remember 
that each byte has eight bits: 
0000000 
7 128 64 32 16 8 84 2 1 
one byte shown as binary bits 
bit number 

value of each bit in decimal 
So the byte shown above has a 
decimal value of four. I have 
used the two lowest bits to 
control two lines from the user 
port and these are turned on by 
writing either (&01 or &02 to the 
VIA register. Programming 
books will show you how to 
twiddle individual bits using the 
various Boolean operators - 
And Or Not XOR. If you want 
to control each data line 
independently you will need 
these techniques because the 
only alternative is to turn off all 
the lines at the same time by 
sending &00 to the VIA. 

■More than one process 

The advantage of controlling 
each line separately is that it 
permits you to have more than 
one process operating at the 
same time. For example, you 
may wish a robot arm to turn 
clockwise while the wrist joint 




is also extending to position the 
object it is holding correctly 
before it is placed at its 
destination. If the wrist turning 
movement is completed before 
the rotation you must turn off 
the wrist motor or actuator 
while the other continues to run. 

It doesn't matter that the 
software that you use to start 
controlling a robot is very 
simple. There is a sense of 
wonder when you press a key on 
the BBC micro and see this 
translated into a movement of 
something that you have built. 
The excitement of making the 
first steps will lead you quite 
certainly into developing more 
complex and capable software. 

The electronics of controlling 
a robot or some other machine 
can be as sophisticated or as 
simple as you like. The interface 
that I built is very primitive 
indeed but it works and could 
be developed further. 

Most of the components for 
the interface Ctune from the 
local Tandy shop. I don't like 
going to Tandy's particularly 
because their electonic bits and 
pieces are more expensive than 
they should be, but otherwise 
you may have to order what you 
want by mail. You will need a 
lead to plug into the BBC micro 
user port — 20 way ribbon cable 
and one, preferably two, 20 way 
insulation displacement plugs — 
IDC plugs. I used a small piece 
of Veroboard to mount the 
interface components and 
bought a 20 way socket to 
connect to the remote end of the 
lead from the BBC computer. 

The VIA in the computer will 
not drive the motors in the 
Robotix kit directly. The 
reasons why not, and some 
commercial alternatives to 
doing it yourself, are well 
explained in Richard Pawson's 
excellent book The Robot Book 
published by Windward — W H 
Smith and Son Ltd — ISBN 
7112 0413 6. I decided to use 
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Robot kits 
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Figure 4. 
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ordinary relays to switch the 
motor power supply because 
they provide good isolation 
between the electrically noisy 
motor circuits and because they 
make reversing — rotating the 
motor in two directions: for- 
ward and reverse — far easier 
than doing the same thing using 
transistors. 

The circuit diagram of the 
original Robotix switches is 
shown in figure 3. You can see 
that one side of the motor is 
connected to the middle of the 
four 1.5 volt batteries. Pressing 
on the rocker switch connects 
the other side of the motor to 
either end of the stack of 
batteries — 3 volts positive or 

3 volts negative — which makes 
the motor rotate clockwise — 
forward — or anticlockwise — 
reverse. When the switch is left 
untouched it is not connected to 
either the positive or the nega- 
tive supplv. 

The interface is designed 
simply to replace the two 
actions of the switch and figure 

4 shows the circuit diagram. The 
test version that I built and that 
is shown in the photographs can 
control only one motor. You 
can control four motors using 
eight relays by duplicating the 
circuit and connecting each 
input to a transistor to one of 
the data lines from the user 
port. 

Alternatively, you can use 
some of the data lines to switch 
other devices like electro- 



magnets for lifting things, light 
bulbs, solenoids to open or close 
gates, and motors that have to 
turn in one direction only. 
Darlington transistors — the 
TIP 120 and TIP 125 are typical 
— can be connected to the data 
lines and, because the transistor 
has a very high gain of more 
than 2000, can control directly 
a Direct Current (DC) load of 
up to four or five amps at 50-60 
volts. So, if you have one or two 
motors in the Robotix kit these 
can be supplemented by other 
devices that you make yourself. 
The 20K Ohm resistor — 
20,000 Ohms — between the 
user port line and the base of the 
transistor prevents an excessive 
current being drawn from the 
VIA in the computer. The relay 
requires about 70 mA at 5 volts 
to operate reliably and the 
BC109 NPN transistor uses the 
voltage change on the data line 
to switch hard on and hard off, 
turning the relay on and off as 



it does so. 

Any general purpose NPN 
transistor will do for this 
application provided that its 
maximum collector current is 
sufficient and that it has a DC 
gain of more than 60. The 
1N4001 diode is connected 
across the coil of the relay to 
prevent a spike of reverse 
voltage which might destroy the 
transistor when the current 
through the relay is turned off. 

I can never remember which 
way round diodes should go and 
for this application the band 
round the diode, which marks 
the positive end or anode, 
should be soldered to the side of 
the coil connected to the 
positive supply. 

The batteries in the Robotix 
kit are used to supply power to 
the transistor/relay circuit. 
With the exception of the Tandy 
relays, the cost of the interface 
can be counted in pennies. You 
don't need the IC socket shown 
in one of the photographs, it 
was part of my experimenting 
with an opto-isolator on the way 
to the interface given in figure 4. 

I guess that it will take you a 
little while to get over the thrill 
of seeing a buggy or a robot arm 
moving under the control of 
pressing keys on the BBC 
micro. But what would happen 
if the Robotix machine dis- 
appeared out of sight? You are 
responsible for every move that 
the machine makes and it's your 
eyesight that is closing the loop 
that runs from the BBC micro 
keyboard to the VIA, to the 
interface, to the motors, to your 
eyes emd back to the keyboard 
through your fingers. 

If the computer could detect 
when a robot arm had reached 
the right place, it could then 
take the appropriate action 



CONCLUSIONS 

• The Robotix motor and 
"hand" lifted a solid glass ball 
about 1.5 inches in diameter. 
The ball weighed approximately 
4 ounces. That was the heaviest 
object i tried to hold in the soft 
rubber palms of the plastic 
fingers. Six revs per minute 
doesn't sound very fast but the 
end of an extended robot arm 
will complete 90 degrees of 
rotation in 2.5 sees — quite fast 
enough it you are trying to 
positron the hand over some- 
thing you want to pick up. 



• The design of the Robotix 
component is clever and it 
would be good to see a firm 
producing sensory add-ons for 
the kits. Flight Electronics have 
been marketing robotic equip- 
ment to connect to the Micro- 
professor range of computers. 

• You won't make a fortune, I 
don't think, with a robot built out 
of Milton Bradley parts and run 
by your BBC microcomputer but 
you can't fail to enjoy watching 
a mechanism you have designed 
and built being controlled by 
software you have written. 



without your invitation. 

Motors, loadspeakers and 
electromagnets are called 
"effectors" because they allow 
a robot to effect an action or 
movement. Position detectors 
such as microswitches, potentio- 
meters, ultrasonic rangefinders 
and photocells, and other 
measuring devices like tempera- 
ture probes are known as 
'sensors' because they sense or 
detect information which can be 
used by the robot's computer to 
make decisions. 

For example, a simple micro- 
switch mounted at the front of 
a remotely controlled turtle or 
buggy can be made to switch on 
when the buggy collides vnth an 
object. The Adval command in 
BBC Basic can be used to detect 
the On/Off status of two input 
lines — intended originally for 
the fire buttons on joysticks — 
as well as to read the values of 
the four analogue to digital 
converters. 

Related to the Milton Bradley 
Robotix kits, the Adval instruc- 
tion could be used quite easily 
to read the position of four 
potentiometers monitoring each 
of the four motors in the Master 
set while one of the switched 
inputs could be connected to a 
microswitch mounted so that it 
is turned on when an object is 
held securely between the 
fingers of the motorised 
"hand". 

No special electronics are 
required to couple the potentio- 
meter to the A-D inputs. 

Beyond this you can start to 
make up sensors and designs to 
suit you own purposes. For 
example, you may wish to weigh 
a number of packages as they 
pass along a conveyor belt. 

The weight of the package, in 
terms of either too light or OK, 
can be detected by using rubber 
bands to bias a microswitch so 
that it closes only when the 
tension in the cord supporting 
the electromagnet is more than 
a certain amount. If the package 
is too light the arm can be used 
to lift it off the conveyor belt. 

Wychwood, the plotter con- 
trol program described in the 
October and November, 1985 
issues of Your Computer, could 
be adapted without difficulty to 
work through a series of instruc- 
tions to make a robot carry out 
a set process. # 
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he programs given here 
will enable Spectrum, 
BBC, and CBM-64 
owners to download via 
Your Computer's Teisoft 
service. Each month for each 
machine we transmit least one 
— and usually two — of the 
meiin programs appearing in the 
current issue. Also available is 
the full user to user communica- 



Telsof 



tions program Dialsoft. 

So far OE LTD's Telemod 2 
and the VTX 5000 modems 
have been tested with the BBC 
and Spectrum but the service 
also works with a number of 
other makes. For the CBM-64 
it will initially only be available 
with the OEL Comms pack 
together with the Telemod 2 or 
similar modem; later we hope to 



adapt the service to work with 
Commodore's modem. 

Hexloader 

To enter the download 
program first type in the hex- 
loader for your machine — 
figure 1 — and then enter the 
machine code — figure 2. Once 
the program has been saved you 
can run it by entering CALL 



&6000 on the BBC, SYS 51000 
on the CBM 64, RANDOMIZE 
USR 60000 on the Spectrum. 

To find out what is available 
and how to receive software dial 
up Colchester (0206) 8068. This 
audio recorded information line 
will also advise you which tele- 
phone numbers to ring for the 
300 and 1200 bits/ services. 

When a program you want to 



Figure 1. CBM-64. 



^.. fEn HEX LOfM€f Fi>: CfcH i4 FIG. 1 

t- REM 

10 Fl* I»<5*e fO ;'27 F«ftl«ft POKEI.fl T=T+ft 

2e nexT i^ T-i-yis THEM cii'Tij im 

30 PPIMT-eftP-OR IN BftTft ".T-trit EHD 
40 DflTfl !>:.?. 1.1 33, 1 ft^- It?, 1 .n3. 134 
5« DfiTR 133- 185- ItSS, 133- 183. l<;9. 2198 
6v DmTR 133-I87,1&5.2, j?3.18S.l'=;?.5'; 
7e TflTR 1.35.25l.l6?,l9?.133;.252,lt5'.2?l 
Se DRTH 162,231, 160. 20e, 32. £1«. 255. 56 
9»3 PRTHi i;S,79.S7.7S.rr. 7?, i55.es 

lUi Ittf'HT"':";TflRT h»riI)PeS5";M 

U-y IF •:H<Sft> OP <ft>l.fl> TH£H C>0TO 140 

130 IF fl/8=INT<fl/8> THEN C<"TO 159 

I4M PPINT PF;IMT-firiIiF-E?Y. EPPC*"" I'-OTO l\K> 

1 5e T = I R- 32 riiS / MMD25T. PR I NTft , 1 NPL'TIH 

li^ IF Ms'EHIi" IhEti OOTij yijCt 

170 IF L£N'r»*'=:^i;' THEN iViTO ]*»0 



1*0 RPIMT-l-lPONi:. LEHC-TH" GOTO I5iji 5t<^ 
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Figure 2. CBM'64. 



■51000 
sieie 

51024 

5103;- 

51C<40 
5I04S 
5105^; 
510154 
51072 
51080 
510?$ 
5103i5 
51 104 
5IU2 
511.50 
51128 

5113-; 

51144 
51152 
51150 
5I1S8 
51 17^ 
51184 
51192 
51200 
5 120s 
5121«; 
51224 
51232 
51240 
51248 
51256 
51264 
5!.?7;' 
5l2i30 
51288 
51 2*16 
513^4 
51312 
51320 
51 32ft 
513?t. 
51344 
51352 
51350 
513^3 
5137b 
51384 

=;n?2 

51408 
51408 
5i4lr: 

51424 

51432 

51440 

5! -14::; 



ft906$Tt.^ ! Tt0Sr>.?0r'0' :-tE2 
S?0F8D&'i02ft90 E20= 2E4 
D2F Fft?O0*;Ii 1 5D0fi?»4DD 
FF8IiSflCvEfiftE?'2<;E251y 
20c mC ?20C rr E20F3«4 D5 
CftRDSeCEC 33 1 F023=532 

C935F0i4c.?3enee6«43F 

2©8eC74C5BC7R?l4»410 
20Il2FF202Fi-;I:D0DB-52E 
203FC8fl32020D2FF»4.5 1 
4C93C34C4flC82063"4l 1 
CC2022": rtM-=5r:::-:5F rt=4F 1 
fl?CES5F E 202$i:. r'ft«5=54 7 
0020?5CC202FCBC-=*=404 
44F0eBC?54rf0El!20=4E t 
I*2FFft?0 1 I<007H-i44=4eF 
20D2FFfl?08S5Bfi20-4B9 
2SCrirt?0$20MECCftr'=4fl3 

EP§5F r'R?C I>ft'.FEHtJ=:r.rt0 

0020?5C':2025Cr'20=393 
35CC5!s:48ft004eC83"4CC 
CE20Ii8C?>:'.8RS2yi-5»4i:4 
CD2095CC?ft43R90'':a4r ? 
SK; ?CE20ri:?C J'RItft7»5E3 
C£85f SflDRSCES5FC =6E« 
';8fl320b0C£ri?'0 1 85= 3Sft 
B885 B3?'«:ft;--? Jiif^CE =53<> 
20BDFFREA«'.C£ftCi=M=5>;7 
CEE8D00 1 C S2025CD=479 
ft3FB20ri.3FF20F 1 0^=597 
t020ti3CCC5i0Iir'00E"3FE 
fl90085C7fi92020D2a3E0 
FFft3OD2OD2FF60R3«4E7 
0IJ202SC$R?0II2yr'2=3t>'- 
FF602063CCR000ftS=43F 
FF9393CECSD0Ffl20=5FE 
D2CB9eFB20D2CBE0=5ED 
FB8II72CEfl0008C 7Ca4D0 

cES':7riCE202Ei:cftr'=4D4 

72CE25F0i:.380ri0E4=5C€ 
20D2CEB0rifi?373CE=59* 
Cft2e2ECC i:O0:'r'0FM=dEB 
R00efiD7';C E2?;30r'0=492 
0Ffi52B85F£ 1 Sft52C = 3D8 
toD75CE>:5F>:>JCRfti: 8-587 
AP7SCF85Fi:^ri7?CE«607 
S5FC20D2CEB0R820'--55E 
r<?CC20D2FFC820D3=607 
CC202EC'r.':0) 0II0ER-528 
AS'20.?0D?FFHIir5CE»5r;ft 
202EC D2eD2CBB0§7=«4ri7 
CB7CCE F 00Bft5i5820=503 
62FF2030I: 84': 57i:8='^2C 
2052': BB0F8': D7rCE=€5D 
B0EBftD75CEFi*B?S'5=<587 
CEOe0E203t»':.'5H^S'l =4EE 
20Ii2FF 4i:rFC-^4C?.r»5lF 



5145-i ■=■ C8R0008l:^^l:E8l:7I^=447 
51454 ■» CE20B2CBB0F0-?1FB=5BF 
51472 -> 202Ei:cCf:"C77CEri0=4ri-'. 
51480 "> F020B2<:EB0E0CI'7i:^5?E 
51488 ? CEF0e?.ft95320B2FF=4DS 
51496 ? 4C57C820ri2CEE0CE=4C£ 
51504 "> C07DCEFW34C23':'?e4rS 
SI? 12 '> 2©ftCCB2030C8HD75:>40?' 
51520 ? Ceft8ft9«e3993CERD-53€ 
51528 ? 84CEC902I«2520BC-45(; 
5153* ? CBft9C82eF3CBft955»5«8 
51544 -> 201«CItfi1>5020F3CB=432 
51552 -^ 28C7CBfiC73CECS88=54F 
51560 ■> B?93CED025?gIi0F7='^I>4 
515';8 "> 4C5Bi:7fi?5520!>;cri=5r«F 
5157>f. ■> 20Flr:B4C63CS'flC77»4EF 
S1S84 ? CE20D2CE83D0Ffl20=57D 
51592 '> ri2CB20I'2CB4i:47C?»53E 
^iSvit ? 4C5C'"*F'52P:35FPR5=4F5 
51608 -> 2C85FCflC00BlFB95'=52fl 
51616 - 22eeCSEIFB8523F0=4':E 
51624 f 0ER52285FE:i='5238^.=447 
5163? ^ FC4C9T:''91:E:ft5FB63=57D 
51-540 -/ 82852D852F8531R5=37B 
51648 -' FC6900851'E353085=412 
51656 '•■ 32602063Ci:A5'028ri=3E] 
51664 ' 84C£ft90B8Ii02r€60=4fl3 
51672 ? 8e81CE3C82rEfl>00=533 
51680 ? ft309SIiCI'CE20?FCf!=-I'4 
51688 ' C314F0l<?C90I>F05l=4E2 
51696 ? i:3'24D0l920Ii2FFeD=544 
51704 7 C3CEES4CE"C ■'E00y=64B 
51712 ^ ri0£3E0f'0F0PF20Ii;r»554 
51720 "^ FFi:m4i:E5"''?':??0'^0s554 
51728 '> D4C33R90154SRDC3=444 
51736 ? CEC924Fe04634CE5-460 
51744 ■"> C?68i:94l90PFC947=4BR 
51752 ^ B0EF20P2FF336930"4D5 
51760 -> C90fi9002£90rE005=36fl 
51768 ■"• F0ftB9r>i:3CEE34CE5s6lfl 
51776 '' C9E00v:'FCmOE'^0jri0==;2P 
51784 > 07RriC3CECS«24FO9534FF 
51792 ? R92020D2FFft9FF9D=54F 
51800 > C3CeR200S£':Fi:E8£=544 
51*03 > r»0CH8Er'lCE3ED2CE-r.5? 
51816 ' flDC3CEC924D906A9*?l2 
51824 -^ 0F8IiCr'CEE8Br'C3CE=r.IiIi 
5I83.1' "' C9FFF0lIi2eCBi>fcy=jB2 
51§40 > '■:4!3F:rir ■;i;E6r":Fi:E=524 
51848 -> 3DCFC£ft?006DD0CE=566 
51356 ^ 3Itr»0CEK'20ES4C75=534 
51864 ? C*WT>CFt;E>irft3rE.i'?=i5.42 
51872 -^ ft3CE':St=iEiD0CE9*R3=660 
51880 ? CECS188C83CEfiCS2=561 
51SSS ■"' i:eflESlCE602025(;D=4£li 
51P.?6 " '^2i>0ftri4:rtr'"-';-tF0=?'*t0 
5I-?04 ■• 0720D2FFES4CERCA=570 
51912 ^ 4CIiE>:9HrCDC£*DC£=65E 



5192':' 
''•1'5.':8 
5!-?36 
51944 
5 1 ■=■*■..■ 
5196t"> 
51968 
51976 

'=il9ft4 

51992 
52900 
52008 
52016 
52024 
52032 
52040 
52048 
52056 
52064 
52072 
52080 
52088 
52096 
52104 
52112 
52120 
52128 
52136 
52144 
52152 
52160 
52168 
52176 
52184 
52192 
52200 
52208 
52216 
52224 

52232 
52240 

52248 
"■•22*5*^ 
52264 

52272 
52280 
52288 
52296 
52304 
52312 
52320 
52328 
52336 
•"■2344 
52352 
52360 
52368 
'■2376 



i:ERKFi:Eftrir"ti:EHri=».i' i 
D0CEsi'd;i:e 1 SKnru =6 ■■■*• 

CE6I>CFCE8CCFCEflI«=68F 
D2CE6I»B0CE80D0C£=6B£ 
B005C EC E>" f ri(t£6Ki:i=P. :'5 
2 «6 SC i: ft'^0F8ri8602= 4 1 4 
R95 1 S5F DftJCDS 5FE =575 
R000209rtCC2025i: Ii= 343 
20«Df C2(V^I><* r2fl<ip= 3r.F 
CC 2022C D20fl9CC2e= 3R8 
95CC2022CD2095CC-41 i 
202FCB20r'2F F 60.8Ee42 1 
« 1 CE8C82CE2069CC =4B0 
20ECCC20CflC CC900=4 8F 
D00II20FDCCC931 F0=4F0 
f»62f'0 : CC4C 35i"BftIi=31 4 
m0i:eR£8I i:ERC32':E=597 
60ftE 52CE9ft4C5BC7MC E 
2022CIiH9i235FCfl9ii465 
CE85FER00020?';CC =4nR 
2025COfi00Fft92099=393 
93CE88D0Fft8D93CE=6 1 9 
202FCBC91 4M 1 0C0=4 1 7 
0HF0F52«Ii2FF88f»9=58F 
209993C F4C80'" BC9=50R 
0DFO0B20D2FF9995=4EI) 
CECSCai0D0DMw920=579 
20J?2FF60fl92020 D2=4 B4 
FFR94F2eD2FFft94E=58C 
28D2FF60R? 1 381100=452 
DER9 3 28r«00PE60R?=4r Ii 
538D©0DEfl9528D00=40£ 
DE€e«99€ I 8SD87C E=547 
3C82CEAC82CE2004=4P4 
CC 20ECC C C E^:7CE 110=677 
023S6020F DC CB0EE=509 
60Fl9Fri*C82CEft320=597 
04CCSSD0FRRC82CE=6 1 *=■- 
602004CCSRA2MSCft=5EE 
B0FIIRfl2069C C602e"4S4 
25ClJfl9e220FiBCC2ei»364 
95CCR!M!EC E?0!)2FF=57? 
m9202i.?D2FFR?032i3= 3ft6 
flBCC20B3C9604B-D=4Sfl 

CE8I>7DCEfl208ftB7ln>4Afl 
CE2ft9010flr'7IirE49=4i 1 
088P7DCEftr7CCE4?=460 
1 08D7CCE2E7CCE2E=3It5 
7PCEC^I'0E 1 60fi00"'*'=5 1 6 
R9fig'H-sv"igi ji4i" ftr ft 1 >t=4i!iE 
B0F660R99320ii2FF=5B3 
604SPi5ft2290FD0lF=37E 
fl5ri448M5R22'=' 1 0F0=4R 1 
i'i5R9R44CSOCCR920=42E 
20ri2FFi=i90C85D4R3=51C 
9Ii20D2FF68S5Ii46S=53F 
6020ri2FFC:3B 1 FtC 9=620 
2 1 DC* 6CS6«2ft2':CD=4 B^^ 



52384 ■> fl9eC2'0flBCC2095CC-461S 
52392 ^ 60M9C'58E81CeRR«9=4E6 
52400 ■" .■'020ri.^FFi:f«ri0Ff^rtF=603 
■^240-^: ■' 31>:E60C914F"08C5"505 
52416 ' 7FF00160fl9!460A9=456 
52424 '■ 7F6920E4FFr9Cl90=5C4 
-■,:-4":2 "■ i^7C?tiBBt«'>'< ■:8E'-'^f'=4AF 
52440 -' 60C941900EC95B9«=494 
52448 '• 08096 l9v?06>:97BB0=49C 
52456 "' 0249t0'>04ft*rt4Ai?iS3;'ii5 
':.2464 ■• 20E!FFti?0'i»C5i'CE=533 
52472 ■> 28^.8Rft6S60ftD0ODE=485 
5248© ^ 490I6R9003ft90060'=250 
52488 "• fir'01tiE6e48RPft0t€=3C7 
Z>4^(:. " 49026R6fl6860230C=223 
52504 -^ CriB0FBSI>OlDE2OEC=50S 
52512 '• CC602025CD2023CD=373 
5252t't ^ R'5'fiD.'?0ri.':FF604829=3A0 
5252* ■' F06fi6fl6fl6fl093*;9=3Cfl 
52536 ■• 5R30<?3I869ei72aD2=21F 
52544 ■■ FF682?C-Fe930C93fi=3lB 
5255^- • 30031869O720D2FF=.>F4 
52560 > 60444F574E4C4F41=2C4 
52568 ? 44204D454E552131=243 
52576 ^ 2020205.^4^434f-t9=228 
52584 •• 56452! 3520202045=' IFE 
52592 "^ 58495420544F2042=28A 
52600 ■» 4153494321 362020=22F 
52608 '> 2053415645204?59--=>8m 
52616 "> 5445532 12820=;553=285 
52624 -> 4520122053544F5G=2eD 
52632 "> 209220'^44F20='24'=;=2C4 
52640 •> 54''.5*'';-4E->0^.44F20=2CC 
52648 ■? 4D454E5520292 1 45=280 
52656 '• 4E544552204E554D=2F9 
52664 ;■ 4245'=;,-;20?i494620---2Bt 
52672 '■ 4l4444524S53532i'i=2E6 
52680 ? 495320494E204845=2C8 
52638 ■> 5S2Cll?D9Ii9I)9D9D='476 
52696 - 9Ii9D9D9Ii'?D?D?'ri9rii»5C0 
■^2704 "" 9D9D9ri9r'50524546=481 
52712 "> -4958205749544320=305 
52720 ' 242153544 1T^25420=2E 3 
52728 ~ 414444^:-4T.5.=;53.?0=31E 
52736 -• 464F522041 52454 1»220 
52744 ■> 202I46494E414C20=1II3 
52752 "' 4 14444524553? 320=236 
':2760 "■ 464F52204 152454 1=238 
52768 - 2021 50524 F4 7524 1=22C 
52776 "> 4I)205449544r452Ci=237 
52784 y 284D4 158203 1 3620= 1E5 
■i2792 ' 43484i5227°;3.V=i20=2l9 
52890 ■> 21124E4F54205641=21B 
52808 " 4C4944922C2e5452=2ft5 
528 l*i "■ 592'^45 4r4!4?'JE20=249 
52824 "' 3R20;- 14449534320=216 
52832 "> 4F52205441504520=26B 
52840 - 2S2e442F 54202920* 1E0 
s;;ft4>": - ^F2ie«lrt09O0en000«0D0 



72 YOUR COMPUTER, JANUARY 1986 



4 reminder of how to use the Telsoft service. 



download is on line, make sure 
your modem is set up and dial 
the number appropriate to its 
speed. As soon as you hear the 
modem tones switch the modem 
lo line and replace the receiver. 
Select Option 1 from the menu 
— Receive. After a block of 
data is received you will see 
"OK" printed if there are no 
errors, otherwise the program 



Figure 1. BBC. 



10 REn BBC HEX CODE LOADER 

IS HlMeM-fc&QFF 

2C CLStPRINr 

3B INPUT " START ADDRESS {!-(•«>-»«« 

4« A-EVAL("ti"+A«) 

Se IF A>ti6PB7 THEN 280 

60 IF A<t<2A0e OR A>fc6Fe7 THEN 20 

70 PRINT "-A" "j 

80 INPUT -:■' B«,C« 

90 IF LENCB«) <>16 THEN SO 
IBB T-B 



will wait for the blocks to come 
round again. When the 
"Program loaded OK" message 
appears return to the Telsoft 
menu and select Option 5. You 
can now save and run. 

Option 6 for CBM-64 

Note that CBM-64 owners 
will need to use Option 6 if 
machine code is to be saved. 




V 



1 10 FOR N-B TO 7 230 

120 X*- t1ID*(B*,2*N-»l, 1) : GOSUB 300 240 

130 IF E-1 THEN 260 230 

140 X*- MID»(B*,2»N*2.1> : GOSUB 300 260 

150 IF e-I THEN 260 770 

160 8- EVAL Cti~4-niDS(8«,2*N«'l ,2) ) 260 

170 "»A-8«A-A*li T-T*S 290 

1B0 NEXT 3ee 

190 FOR M - I TO LEN <C«) 3IO 

200 X*-nlD«(C*.K. I ) :GOSUB 300 ^^^ 

210 IF E -1 THEN A-A-l( GOTO 260 330 

220 NEXT 340 



IF T- evAl.<-«i"*C») THEN 30 

PRINT "CHECKSUM ERROR •" 

A-A'StGOTO S0 

PRINT "TYPING ERROR '" 

A-B«(A DIV e>:GOT0 S0 

•SAV€ "DOWNLOAD" 6A00 6re7 

END 

E-0: IF ASC<X*)<4e THEN E>1:RETURN 

IF ASC<X«><Se THEN RETURN 

IF ASC(X«)<'.6S THEN t»l:RETuRN 

IF A5C(X«»>71 THEN E-1 

RETURN 



Figure 2.- BBC. 
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Figure L Spectrum. 



5 REM ePECTRUK 4B«i 

10 REM H*. Cod* Lo«tf>r 

13 CXEAA 39000 

20 POKE 23638,91 Ct.S i PRINT 

30 INPUT -Stsrt Addrvs* -|a 

90 IF 4>61133 THEN OC TO 200 

60 IF 4 < 6006 10 THEN GO TO 20 

70 F>(tlNT 41 



Figure 2. Spectrum. 



90 IW»OT - t-ib* 
S3 IF 9*--END" TtCN OO TO 300 
4iK) \ 90 IF lEN ti«<>20 THCN 00 TO 260 

)e« CCT f4-3S6*INT Ca/256) 
1 10 FOR n-O TO 7 
120 LET ■•.■b*l24n*l TO 24n*l) 
173 00 SUB 3001 LET y-i 
130 IF *•■ THEN 00 TO 360 
140 LET ««We«(2»n*2 TO 2»n*2) 
143 00 SU9 3001 LET y-y»16«a 



130 IF v-l TiCN OQ TO 260 

170 POKE a, VI LET 6-6«l 

180 LET t-t«ri WXT ni LET y«« 

190 FOR a-t TO 3 

TOO LET ii*-b«(l7*a TO l7«fli> 

20S OO SUB 3001 LET y-v'16-x 

210 IF *-l TXN LET •-•-] i OO TO 260 

220 NEXT ■ 

230 IF f V THEN PRINT -|-|b«t OO TO 3 



240 PRINT -Ch9Ch»u« Error" 
230 LET c-a-Bi 00 TO 30 

.360 PRINT 'TyiJlnq Error" 
270 LET «-S*INT •ai'D) I OO TO 90 
2S0 SAVE -dOMnliMCI-COOe 60000,1136 
290 POKE 23639. «l STOP 

300 LET >-0i LET a-COOE l<»-49-7» (i,»>"9" 
310 IF x<0 OR ii>lS THCH LET •-! 
320 RETUFCN 
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Crunche 




Terence Simmons presents 

a spreadsheet program for 

the Spectrum with 

1 many important 

' g features including 

fl m individual cells and 

^^m windows 

m [• Lai 

9 enter* 



umber cruncher is a 
spreadsheet program for 
the 48K Spectrum with 
the following features- 
Labels and formulae may be 
entered into a matrix of up to 26 
rows by 24 columns and refer- 
enced to one another, thus 
enabling scientific, financial, 
mathematical and other tables 
or complex models to be 
generated. 

• Individual "Cells" are 
selected for data input by 
moving a cursor about the 
screen. Numbers and formulae 
may be changed at will on the 
spreadsheet, which can then be 



rapidly recalculated; this 
enables all kinds of "What if" 
situations to be evaluated, 

• The program utilises Paul 
Rhodes' "Character Print" 
routine — YC, October 1984 — 
to give about 50 characters per 
line and enable a 6 column by 20 
row "window" on the matrix, in 
which the labels, and values 
relating to formulae entered, are 
shown. 

• All Spectrum maths and 
logical functions are supported. 
The contents of cells may be 
edited similarly to Basic 
program lines. 

• Formulae may be replicated 
relatively orabsoutely. Columns 
and rows may be inserted or 
deleted and calculation refer- 
ences in the cells moved are 
automatically adjusted to main- 
tain the spreadsheet integrity. 

• The spreadsheet may be 
recalculated repeatedly to 
enable iterative solutions. 

• Titles may be set. 

• A hard copy of the entire 



spreadsheet is obtained on a ZX- 
compatible printer, by printing 
the columns out sideways. 

The program may be entered 
by first typing out the Basic 
Listing 1 ; save this on tape and 
New the computer. Then enter 
listing 2 and run it. The 
program pokes in the hex code, 
which consists of the sideways 
character set, print routine and 
proportional characters, at the 
addressed prompted. 

Save the code with the 
command. 

SAVE "chars" CODE 
62900,2380 

When the complete program 
is it will auto-run from line 7900 
and present a Menu of available 
'commands which are discussed 
below. Pressing any key then 
presents a blank spreadsheet 
with two axes; the vertical one 
shows a series of alphabetical 
characters referring to the 



Rows, while the numbers on the 
horizontal axis designate the 
first six columns. 

The green cursor in the top 
left-hand corner relates to cell A 
(1). The cursor may be moved 
about the screen to refer to 
different cells using Caps Shift 
5,6,7 and 8. 

If you try to go off the screen 
you will be prompted:- Jump: 
No. of Columns — or Rows, 
depending whether you were 
moving horizontally or 
vertically. Enter the number of 
lines along or down the spread- 
sheet you wish the window to be 
shifte, the axis range will the 
change to reflect your response. 

To Input into the spread- 
sheet, press! to enter a value or 
formula, and "to enter a des- 
criptive Label. The string 
entered, or its value, will appear 
in the spreadsheet at the cursor 
position; the contents of the 



Listing I. ~ 


t 
















k. 


** 


21, r; »f 


LET n»iv + l 


LET a«a.r« + k 


a© GO sus S0OO 


485 NEXT n; LET ci=cl.+l: 60 SUB 
300 GO 3J5 5100: RETURN 


t+t.t 

205S IF LEN a*>31 THEN LET ai=aB 


40 LET '. = L + i» SsCHRS 10)~tl;«=CM' 


499 REM irisert cow 


i TO 31) 










RS 11' 


500 FOR n«l TO C (, FOR j = ll TO 


2060 LET 


r< =rt + » f ». 


»=CHRS 9>-(l(«=CH 


50 LET r=c-S-. iKfaCHR* 9)-tH«2 


t.2 STEP -1: LET a$=d«(j,n> IF a 


R« 8' ) 










CHRt S! 1 


J <1» <>*■'■• THEN LET 5SC j+ t j<26) ,n 


2055 IF ft;-LEN aS 


THEr 


t LET fl =LEN 


53 IF- C>2o fiND C. =Cl T.HEN LET 


) =a*(2 TO ) : GO TO 570 


as 










C=2e LET Sel GO SUB 5000 


540 LET Uml 


2070 GO TO £022 








SA IF C<l+(tV-5) AHO C<«iCl THE 


550 IF aj(K) >»CMR« 164+101 RND 


3990 IF aS!2> ■■■i 


• THEN i 


.ET a> = a» 


N L£T C=l+'.lv*5» ■ LET *=-l- CO- S 


a$(t) <CHR» 90 THEN LET a S i. k 1 aCHR 


(2 TO 1 : 


LET SB ( 10 , CO) =• 




UB 5330 


S (CODE a*(fc)+li 


3995 RETURN 








eO IF '. -l-'h mND \.<all THEN LE 


560 LET H=»,*(H<30); IF aSU)«" 


4000 GO SUB 3990 


LET X 


:UAL a$<2 


~ l=l*t.n LET s«-l: GO SUB S050 


• THEN 60 TO S70 


TO ) : GO TO 4000+10 






S2 IF 1. ■• 20 fiN£> I > = 1 1 THEN LET 


56S 00 TO 550 


4001 LET 


ft (C0> a- 


GO 


TO 


4030 


.=20. LET s =1 GO SUB 5050 


570 LET ditj+l.n) «a$: NEXT j: L 


4002 LET 


B(COi =:' 


GO 


TO 


4030 


90 PRIfiT OL'ES i, PAPER ©.AT 11 


ET dSf j + l-n) »"•■; LET SKjfl.njs" 


4003 LET 


C(CO) =< 


GO 


TO 


4030 


.cl,'- 




4004 LET 


C* t CO ) «'< 


GO 


TO 


4030 


9£ LET 1.1=1. LET cl = C 


S8C NEXT n. LET 1 1, = ^ I + t 1 1<26) . 


4005 LET 


E ICO) =x 


■ CO 


TO 


4030 


■33 LET CO=IN~ .:(C-l)/5it.u 


GO SUS 300: GO SUB 5100: RETURN 


4006 LET 


F (CO) =X 


GO 


TO 


4030 


> 94 LET lC=l*v-l 


705 INPUT "Delete Row or column 


4007 LET 


G'. CO) "X 


GO 


TO 


4030 


• 95 PRINT OVER i, PAPER 4;«T '. , 


cr/c*" ":95: IF g«<>"f" AND gs<; 


4O0S LET 


H(CO) =X 


CO 


TO 


4030 


<:,"•■ 


-C" THEN GO TO 765 


4009 LET 


I(CO) SX 


GO 


TO 


4030 


96 OyEP C LET a S=d « t 10 , CO ) ; P 


720 IF 9$="f" THEN LET tv«0- GO 


4010 LET 


Jtco) =x 


GO 


TO 


4030 


PINT INK 7; PfiPER i.;flT 21,0; i« 


TO 300 


4011 LET 


K(CO) "X 


GO 


TO 


4030 


99 IF INKEY $ = •••• THEN PRINT PflP 


725 REM de-v CC L 


4012 LET 


LtCO) «X 


CO 


TO 


4030 


ER l;ftT 19,31; CHftJ U'+SAliRT 20 


730 LET t.haO: FOR ri=l TO 11" FO 


4013 LET 


M(CO) "X 


60 


TO 


4O30 


,21. INT (£l/t0»^PT ai,31; c i.-ie*i 


■p ,, = C0 TO Cl; ^ET a «=d S In . j * < j '.2 


4014 LET 


N(CO) =x 


GO 


TO 


4030 


MT iCl /lOI 


6 I.J IF aSll) < -•"! •' THEN LET »«tn 


4015 LET 


ICO) «x 


GO 


TO 


4030 


100 PAUSE LET ltSaINKE>'f 


jj «iat(2 TO ) : SO TO "70 


4018 LET 


Pt«o) =x 


CO 


TO 


4030 


110 IF Kf-CMRf 32 THEN BEEP .1, 


740 LET i.;=l 


4017 LET 


0(C0) «x 


GO 


TO 


4030 


.1: GO SUB TSOO 


750 IF aStK)>CMR$ 64 AND aUKi- 


4018 LET 


R(COi «x 


GO 


TO 


4030 


5,15 IF K» = CHRt 7 THEN GO SUB gO 


CHR» 90 AND at'.'^+2l :eSTRS (CO) T 


4019 LET 


SlCO) sx 


GO 


TO 


4030 


90 


HEN LET at (k.+2) iSTR» (UAL a « ' ►. +2 


4020 LET 


TtCO) «X 


CO 


TO 


4030 ' 


1£0 GO TO 3C 


1 -1> 


4021 LET 


U(C9) *x 


GO 


TO 


4O30 


300 PEM recai: 


760 LET K = lk+1 IF aSHJs" ' THE 


4022 LET 


U<CO) -x 


GO 


TO 


4030 


310 FOR lal TO •: 1. : LET eO=i: FO 


N SO TO 770 


4023 LET 


U(CO> =x 


SO 


TO 


4030 


R jal TO IL LET I0«j-. LET l=l«* 


765 GO TO 750 


4024 LET 


XtCOJ «x 


GO 


TO 


4030 


1-v 


770 LET d5(n,j.>=a«. NEXT J 

7»S NEXT n: LET ci.=CL-i: GO SUB 


4025 LET 


.' (CO) "x 


60 


TO 


4030 


311 LET 4»=<1«U0,C0> 


402S LET 


Z(CO) =x 


GO 


TO 


4030 


312 IF aS(l» O"! •• THEN GO TO 32 


300: GO SUB 51C0: RETURN 


4030 LET 


XslNT (f*X)/f: 


"F 51(1) 


e 


»00 FOR n«l TO CI FOR j-ie TC 


<;>•■&■■ THEN LET S$(10 


CO) 


=8TRS ;<; 


315 GO SUB AOao 


LI: LET af=d»i j+ ilo <26i .n) : IF a 


IF LEN 5TR* X >S 


THEN LET x«=5TR 


320 NEXT J NEVT i: LET >. = I 1 P 


S'.U <:■■'*." THEN LET S * ( ,, . n < =a* (2 


S X . LE~ 


ysLEN :<»: LET »«(10,C0> 


ETUfiN 


TO 1 ■ GO TO 370 


sxSt TO 4)+:<$(v-3 TO 


«J) 




3S0 REM iterat* 


540 LET lk«l 


4035 IF HSO'i" AND RJO'd" AND 1 


3SS LET m.l 


S50 IF a«U.)>=CHP« <64+l.0i ANC- 


tS<>"j" THEN LET 


qaCO+1- 


-U : IF <l> 


360 PRINT «T 21,0; "ItCf»tiOft v 


aSUi -CHRt vO THEN LET a S O ) =CHR 


■ 1 + tv AND q-l-e AND l<=20 AND i. >« 1 


k: GO SUB 300 


S (CODE a«il>.; -1' 


1+th THEN PRINT AT t 


tq-1) «5 + l: ■' 


370 IF INK.EVS = " " THEN RETUPN 


560 LET K9K4-1 IF K =29 OR ai<K) 


■•: PRINT 89, 


AT 


L,q 1^40-32; £S 


380 LET h=H.+l GO TO 360 


= " ■• THEN GO TO 870 


(l.0,CO> 










AGO REM irije*"-. 


S65 GO TO 850 


4040 RETURN 








AlO INPUT "insei-t Row or CMuBn 


S70 LET d»(j,nJsa5 NEXT j 

£80 NEXT r, : LET i.L = U-l: GO 5JB 


5000 REM 


scroll hoc 






if/CJ* '.gS- LET C23C0: LET 1.2 = 


5003 BEEP .1. .1: 


.INPUT ■ 


■dl)»p. NO 


10 


300 GO SuS SiOO: RETURN 


. Of Colunns "iri 








A2© IF gSsT" THEN LET IV»0: GO 


2000 REM edit 


.5004 IF n=© THEN 


RETURN 




TO 500 


2010 LET aS»d«lt.C ,eO) : LET n«l 


S005 LET 


u=u+ m+s? 






430 IF 9S = "f THEN LET »h=0 FO 


2015 LET b«=««ll>. IF b« = *'i" THE 


5007 IF u:=19 THEN LET : 


= 15 


R r> = l TO 11: FOP j=Cl TO C2 STEP 


N POKE 23658,8 


5006 IF U<=1 THEN LE" 


' U: 




-1. LET aSudStr^ , j) : IF aS(i)<-" 


5020 LET j« = »«( TO Tit: LET l« = a« 


SO 10 OVER 0: FOR 


JB0 


TO 


"S: BRIGH 


• •• THEN LET SStn, j + X) =»«'.2 TO • 


■r, +1 TO ) 


T 1: PRINT PAPER 


2, AT 


J«5;- ■•; 


GO TO 470 


iOJe Oi.'ER PRTNT AT 21.0;j*;"l 


ietis IF 1 


■■: NEXT 


j; BRIGHT 1 


440 LET )c=l 


-. Lt 


.ho© THEN PAPER 1: FOR 1 


450 IF a$i»,/>CMRS 64 flN£> a$(i;i< 


£040 PAUSE e 


n«l TO th: FOR lialV TO 5: PRINT I 


CHRS 90 AND aS'k+S) >»STR« (coJ T 


2050 LET t|=INKEVt 


AT n , » ; " 


PRINT 89.; AT n , ( I 1 


HEN LET af(>.+2) =STR« (WAL asdic's 


20S5 IF >.$«CHR» 13 THEN LET a S = ,• 


Bt+l) iA6i • 


-32:s*(n 


t)+g) 


: NEXT k: N 1 


) +1) 


f*I.S PRINT PAPER i.AT 21,0; a« 


EXT n : PAPER O 








455 IF aSU)=- •• OR K=£9 THEN G 


02 T. 7090 


5030 GO TO 5100 








TO 470 


2G55 IF lLS=CHPl 12 THEN LET j« = j 


SeSO REM 


scroll vtft 






460 LET K=K+1: GO TO 450 


*: TD n-i) LET n=n-l LET iB=ot 


5O60 BEEP .X, .1: 


INPUT • 


UUaP: NO 


470 LET dS(r>, ^-1) =as. NEXT j : L 


■n* 


. of Rom 


••;n 








ET d»(n,j + l»="- LET s$ (n , j*l) =•• 


2057 IF k.«>CHR» 13 THEN PRINT AT 


5062 IF r 


■0 THEN 


RETURN 
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current cell will be reflected in 
the blue band at the bottom of 
the window. For example, sup- 
pose cell A (1) contains the 
value 12 and we want to cal- 
culate 25 per cent of this and put 
the result in A(2). Move the 
cursor across one column and 
enter A(1)*.25 

The value 4 will appear in the 
spreadsheet at the cursor 
position, whole the formula is 
printed in the Cell Contents 
line. 

A formula in a particular cell 
can be up to 29 characters long; 
longer expression may be 
handled by splitting them up. 
The value or label will be 
displayed in the spreadsheet up 
to eight or nine characters long, 
scientific notation being used to 
display greater values. 

The contents of the Current 
Cell may be edited by pressing 
Caps Shift 1 . The relevent string 



will then appear at the bottom 
of the screen and may be altered 
using the left-right cursor and 
Delete keys. Note that Extended 
Mode functions such as Sin may 
not be edited in this way, the 
string may have to re-entered. 
Commands are accessed by 
pressing the (/) symbol (S Shift 
V) — instead of the (!) or (") 
keys — followed by the 
character specific to the 
function required. 
£ — RECALCULATE — 
Recalculates the Spreadsheet 
row by row. This is used when 
a value or formula is altered. 
$ — DECIMAL FORMAT — 
Specifies the number of decimal 
places displayed. Defaults tO; 
two. 

a — REPEATED 

RECALCULATION — This 
allows problems requiring 
iterative calculations to be 
solved. The number of the 



p«»« «». t^ T^ "^ •"« 

NSAUf 1 les^-,^ ^ ^^^ ^*><S 1.22 



current calculation sequence is 
printed at the bottom of the 
screen. The iterative process is 
halted by pressing the Space bar 
when the problem has con- 
verged to the required degree of 
accuracy (keep the bar pressed 
until the current calculation 
sequence is complete). As an 
example of the use of this 
command. The speadsheet 
above (fig. 1) has to be inter ated 
by adjusting the value of 1(2) 
until the two values in N(2) and 
0(2) were identical within 
acceptable limits. This was 
achieved by adding the differ- 



ence between N(2) and 0(2) to 
1(2) with each loop, i.e. the 
formula in 1(2) was set at 1(2) + 
-0(2)7. The iteration procedure 
was halted manually when the 
difference printed in P(2)) was 
less than 1. 

b — BLANK CELL — Clears 
the current Cell. 
C — CONCEAL CELL — 
Clears the cell on the Spread- 
sheet but retains the formula/ 



(continued on next page) 



5065 LET v=v+ <n*s J 
5073 IF V>=7 THEN LET v=7 
507S IF V<=1 THEN LET V=l 
5G80 BRIGHT 1: FOR 9=1 TO 20: PP 
INT FfiPER 2; OUER Q.RT g.0:CMR$ 
<a+V+6^) : NEXT g: BRIGHT 
5090 IF tVO© THEN PAPER 1: OUgR 

0: FOR nsl TO 20; FOR UsO TO tv 
-1: PRINT AT n,(B*5)+l;" 
PRINT «9;ftT n . ( «i»+l) it-ae) -S2;s$(n 
4V-l,m+l) ; NEXT to; NEXT n : PfiRER 

O 
5i®8 REM print screen 
5105 LET \'sl9-th; LET ysu+S-tv 
5110 OOER 8: FOR i =u TO (CKau)* 
c L+ lcL:y) *y. LET coai+lv 
5120 FOfe l=© TO (ll<2X) *ll+(ll>x 

5 rX 

5125 PRINT «T l+i+th, t tCO-U) *S) + 

l; •■ 

5130 PRINT B«;ftT I 'fl + th , i (CO + l-U 

) *4.0( -32;SS(l+V+lh,C0) 

5140 NEXT I; NEXT t 

515© LET I. = <,1; RETURN 

6000 REM repUCatC 

eOie LET zss"" INPUT "Replicate 

HOT or Mert ?" 9$ 
6012 IF as <1< =■■■■■ THEN INPUT "flb 
solute or Relative <fl/R)? ";:« 
6015 INPUT "Range ( s26/a4) ? ";n 
6018 LET b»=a$!i) LET c»=a»(a t 

O ) 

6020 IF flt = "v- -i-MEN SO TO 6100 

504.3 REM rep I hor 

6045 LET dsCC; "OR jsd+l TO d +n : 

LET CO=j 
6050 ZF at'. 1)=CMRS 34 OR ZSa-'a" 
THEN LET 5§(1©.,C0) =C|; LET e» = CS 

GO TO 6080 
6060 IF b$="'" THEN LET e»=C*- P 
OR y =1 TO LEN c$ 

6065 IF c$(Ki ;CHR« 54 AND C«(Kj < 
CHRf 90 THEN LET e«U+2)=STR* 'V 
RL C $ > > +2 ) + j — i ■ 

S07O NEVT H: LET S» = bSt.e»: GO 5U 
B 4000 

6080 LET dS t is , COJ =b»+ct. NEXT j 
. IF CO>Cl THEN LET Cl=CO 
60SS IF a$'lJ=CHft$ S4 THEN SO SU 

e 5100 

6090 RETURN 

5100 REM repl i-ert 

6110 LET ds^O: FOR j=d + l TO d +r! : 

LET t.3j. LET !.s=j 
6120 IF aHiJsCHRS 3* OR 2Sa"a- 
THEN LET £»tl,CO)»C«: LET €*=CS 

GO TO 6160 
6130 IF b»="!' THEN LET e$=CS F 
OR K=l TO LEN C» 

6140 IF CS cr.i :Cr(RS 64 RND CHK)< 
CHR$ 90 -HEN _ST eS(K»=CHR« (COD 
E cs '* > *j-a; 

eiSO NEXT t. ■ LET aS = b»*€S. GO 6U 

B 4000 

S160 LET d*<l.-CC) =b*-r€S. NEXT j; 

IF 10 Ml THEN LET vi = iO 
£165 IF a$(l)sCHRS 34 THEN GO SU 
B 5100 
6170 RETURN 
6S20 REM print 

S321 LET Chars =62644: POKE 23606 
,1S0 POKE 23607,244 



652i =0P :=1 TO CI.: FOR a=l TO S 
: LE- [.=0 FOR J =11 TO 1 STEP -1 
6625 LkRIMT SS(j',C,W);: LET liah + 
1 

eS30 FOR i=i TO I '. l<9) +UK12) + < 
IK17): LPRINT ■ ■■;: LET •>*4'1: 
NEXT i 

6837 NEXT j: FOR i =1 TO 32-11: LP 
RINT " ": : NEXT i 

6640 NEXT w: FOR .b = l TO 32: LPRI 
'NT " ";■■ NEXT b; NEXT C; POKE 23 
606.0: POKE 23607,6©: RETURN 
6910 REM load 

8920 FOR j=l TO LL FOR H=l TO C 
I: LET aS=aS': j .f ) . IF a*; 1)=CHRS 

34 THEN LET 3 S ' J , t. J =a 5 (2 TO > 
6930 IF atCl)="'" THEN LET 10= j 

LET CO=»l; GO 3UB 4000 
6940 NEXT fc ; NEXT j : CL5 : GO SU 
6 8010: GO sue 5100: RETURN 
7000 OUER 0: IF m = "/" THEN PR IN 
T PAPER 1;RT 21, 0; "COMMRNO ; StflB 
CDIJMPRSTX" GO SUB 7300 BEEP . 
1. .1: GO TO 30 

7010 IF >.$<>"<•■ AND KSoCHR* 34 
THEN RETURN 

7030 IF lo>U THEN LET U = LO 
7040 IF ro>Cl THEN LET Cl=CO 
7050 IF KJa"!" THEN PRINT PRPER 
l;RT 21.0: -ya lye " : POKE 23658.6 
7055 IF H»=CHR« 34 THEN PRINT PR 

PER l;flT 21,0; "Label " 
7060 DIH aC(29): INPUT LINE aS 
7070 IF K«="'" THEN POKE 23656,0 
7060 PRINT PAPER l:fiT 21,l;a«; L 

ET as = ». E+as 

7090 IF oJtl)=CHR$ 34 THEN LET S 

lUO . CO! 2aS<2 TO )r PRINT 09: AT 

I , ( Uo+l-w J *40i -32; a S do , co> 

7100 IF a*(l)="!" THEN GO 5UB 40 

00 

7110 LET dSUO .CO) sas 

7120 LET 1,* = "" OUEP 1. RETURN 

7300 POKE 23653,0: ofiUSE 0: LET 

fcS = INKEYS: PRINT RT 21,1; »i» 

7302 IF ^§="9" THEN GO SUB 300: 

RETURN 

732S IF (;» = "b" THEN LET d«<l0,C0 

)a"": PRINT AT I , C ; " ": LET 

SS ! 10 , C0> ="" : IF a» = "t" THEN CO 

SUB 4000 RETURN 

7330 IF f. $ = "t" THEN LET tvsCO-1 

LET th=lO-i, FOR n=i TO th : PRI 
NT OUER 1; PRPER 1: RT n , 1; " 

•" : NEXT 

D: FOR ri=l TO 20: FOR »=0 TO tv 
-1: PRINT OUER 1; PAPER l;fiT n,( 
l»*5)+l; ■ ■ NEXT n: NEXT n: 
RETURN 

7340 IF t.t = " •■ THEN LET th=0: LE 
T tv=0; LET (?=0 

7S4S IF J-Sa'a" THEN GO SUB 350 
7350 IF H$="r" THEN GO SUB 6000 
7360 IF fc$="i ■ THEN GO SUB 40O 
7365 IF ►,S='d" THEN GO 6U6 700 
7370 IF H$s"$" THEN INPUT "NO. O 

f Decimal Places? ",?: LCT t-iot 

p 

7376 IF I » = ">;" THEN INPUT "Clear 
-Enter y to Confim "; LINE zS: 
IF 2$="y" THEN GO TO 7310 

7377 IF K$B"!»" THEN CLS : GO TO 



20 

7380 IF K»»"C" THEN LET SSUO.CO 
»«•": PRINT ftT l.C:" ": LET 

aSsdS ( 10, CO) r LET ast2 TO )="&" + 
af(2 TO ): LET at ' 10 , CO ) =«* (1) +a 
S<2 TO 1 

73S5 IF »;» = ■■ J " THEN INPUT "Sprea 
dsheet Depth c<s26)? ";il: input 
"Spreadsheet Width ( <=24) ? ",clr 
LORD "" DfiTfi dst): GO SUB 6910 
7386 IF K»s"S" THEN GO SUB 9002 
739S IF Y.Ss-p" THEN 60 SUB 6820 
7400 RETURN 

7899 REM Start 

7900 BORDER 0. PAPER 0. OUER O: 
INK. 7: CLEAR 62399: LOAD ""CODE 

CLS 
7913 RANDOMIZE USR 63744: GO SUB 

8004 
7920 LET f=10O: LET q=0: LET Xh^: 
0- LET lv=0: LET vil. LET V=l. L 
ET U=l: LET Ct.=i: LET 11 = 1: LET 

Cl=l: LET L sit LET Csl: LET i S 
="" . GO TO 20 

800C POKE 23606,0: POKE 23607,60 
REM tieny 

8001 PRINT "ENTER LABEL 

• "ENTER FORMULA. . . . ! REFER TO 

CELL . . . X < n J " ' "COHMANDS /T . . . . 

■ SET TITLES /-B 

BLANK CELL /C CONC 

EfiL CELL /R REPLICATE C 

ELL /I INSERT ROU/COL" ' 

"xD DELETE ROU/COL /S. . 

RECALCULATE /A. ...... 

....... .ITERATE /■$ DECl 

MRL FORMAT ^X CLEAR SPREAD 

SHEET /M MENU 

/J LOAD DATA .S 

SAUE DATA /P 

PRINT SPREADSHEET" 

8003 PRINT ST 21,2: INK 2, PAPER 

6; "PRESS ANY KETf TO CONTINUE" 
PAUSE 0: CLS GO SUB 5010: GO S 
UB 5080: RETURN 
8G04 CLS : LET CO =24; LET 10=26: 

LET w=31 

8005 DIH AfCOl DIM I(CO): DIH B 
ICO). DIM C(CO-. DIM D(CO). DIM 

DUo): DIM E(CO): DIM F(CO): DIM 
GtCO); DIM H(CO); DIM J<CO); DI 
MKtCO): DIM L (CO) DIHM<CO); D 
IM NfCOJ ; DIM 0(CO) ; DIM Pi CO) : 
DIM OtCO) : DIM R(CO): DIM S(CO.:: 
DIH T(C01 DIM U(CO) : DIM U<CO) 
-. DIM UtCOJ : DIM X(CO) . DIM Y(CO 
i: DIM ZtCO) D2H S*(IO.CO,8): D 
IM d»(lO .CO,«i» 

8006 RETURN 

S010 BRIGHT 1: FOR a=l TO £1 PR 
INT PAPER 2;AT g,0;CHR4 !g+64) 
NEXT 9: FOR j=e TO 5 PRINT RAPE 
R a;AT 0,J«5;" ";J+1;" ". NEX 
T j : BRIGHT 
8O30 RETURN 

9000 SAUE "(nulljcaic • LINE 7900 
SAUE "Chars "CODE 62900,2380 

9001 UERIFY "ftulti ca ic" . VERIFY 
"Chars "CODE 62900,2380 

9002 INPUT "Fiienane ^",g»: SflUE 
ti S DATA d $ {! 

9005 UERIF. g$ DATA d«() 
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The 520ST. OVER QUAL 



AV-OS BRISTOL 

Conv(«K*T &Kli*iite 
AVON BRISTOL 

AVON BRISTOL 

lUdfofd Hi Pi. 

BEDS BEDFORD 

B«^or<l Cotntmtcn. 

BEDS LUTON 

HobbyU Ltd. 

BEDS LtTON 

Luky*. 

BELFAST 

CEM Mi»>-Com(mUr S«tvi«« Ltd. 

BELFAST 

CoisiCHitcT All Ltd. 

BELFAST 

Bduc4tiorn Company Ltd. 

BELFAST 

Id*it(t*dio. 

BELFAST 

N.RO. 

BERKS READING 

HUV Micro Shop. 

BERKS. READING 

BERKS SLOUCH 

BERKS SLOUGH 

Silicon Chip. 

CAMBS CANfBRIDGE 

Cuabrid^v CompuUr Sum. 

CAMBS CAMBRIDGE 

L«ky». 

CAMBS PETERBOROUGH 

Luky*. 

CBWTBAL FALKIRK 

MtCTOflllU. 



CHESHIRE CHESTER 

L*«1(V» 

CHBSHIBE CREWE 

VVoottoat TV 

CHESHIRE WARRINGTON 

W«mn«t'in All Computfr*. 

CHESHIRE WUAISLOW 

F«irhunt Iiuti^jnxnt* Ltd. 

CLW^'D WREXHAM 

Micto Compotiw World, 

CWirVD WREXHAM 

\liao Cotnputtt C«ntn 

COiJBKRY 

Doe>t)»' Brother*. 

CO. DOWN WARHEN POINT 

V^AOB* VMfC. 

CO. DURHAM 

DARLINGTON 

DuttnrtoR ComjKiUr Shop. 

DERBYSHIRE 

CHE.<^TERF[ELD 

RAW ElrettoBk*. 

DEVON EXETER 

\juks*. 

DEVON PLiTblOLTH 

Lttkyi. 

DEVON PLYMOLTH 

SyntaiUd. 

DORSET BOURNEMOUTH 

t^auivvme Compntflr Genu**. 

DORSET POOLE 

L«n>d9wR« Cooipst«r Ctntn*. 

ESSEX COLCHESTER 

Cotchnwr Computer C«iti». 

ESSEX COLCHESTER 

Ccprkoca Computcn. 

ESSEX COLCHESTER 



ESSEX HARLOW 

Arftler In»ln>inmt» Ltd 

ESSEX HARLOW 

L*»kyj. 

ESSEX ROMFORD 

Ltekyt. 

ESSEX SOUTHEND 

Ljuk><. 

ESSEX SOUTHE.ND 

Efttuiry Cwfiputer*. 

ESSEX WESTCUPF4>N-SEA 

Stttlmg R«*oureM. 

FIFE GLENROTHES 

C«nput*i $inic« (Stollmdl Ltd. 

CLOUS CHELTE.NHAM 

Lii»ky». 

GLOUS GLOUCESTER 

Lukyi. 

CRAMPIA.N ABERDEEN 

Luky>. 

GRAMPIAN ABERDEEN 

MkrathscL 

GT. MANCHESTER BOLTON 

Computer Annn. 

GT. MANCHESTER 

FAILWOODPIELD 

Mighty Micro* 

CT. MANCHESTER 

MANCHESTER «■( 

Laikyit. 

GT. MANCHESTER 

MANCHESTER Ml 

Lukj-t. 

GT. MANCHESTER 

MANCHESTER 

LewiA Ltd (Sound & Vision). 

CT. MANCHESTER 

MANCHESTER 

NSC CowpBMrthop*. 



GT, MANCHESTER STOCKFORT 

Ntw MilU Micro C»ntj». 

MERSEYSIDE LIVERPOOL 

Lewb^ Ltd (Sound & Mwta). 

GWESTEBBWVALE 

Computab^'. 

HANTS PORTSMOUTH 

Microdiokv 

HANTS SOUTHAMPTON ■ 

AMS S}r«l«m> Ltalit^d. 

HANTS SOUTHAMPTON 

Lwlo"- 

HERTS ST ALBANS 

Uebbvto Ltd 

HERTS WATFORD 

Lttkft. 

HIGHLAND INVERNESS 

Nov* Cotnpat*re. 

UUMBERStDE BULL 

GoJdinf Ccmput»r Sanrion. 

HUMBERSIDB HULL 

Ib&inorps*-* World 

KENT BECKENHAM 

THtatfofmLtd. 

KENT BEXLEY HE.tTH 

Latlcy«. 

KENT BROMLEY 

LMk)'*. 

KENT MAIDSTONE 

Ktot Mici«ompnt»t». 

KENT MAIDSTONE 

I.««)Lym 

KENT ORPINGTON 

I.w<<r CocBpuUre. 

KENT SE\'ENOAKS 

CJiuli Hill Cor»putn»» 

Office SuppUci. 

KENT SWANLEV 

&»»nl«j( El»et»nic«. 



KENT SIDCLJP 
Silio Shop. 
KENTWXLLINC 
K.E CM. Compottn. 
LANCS ACCRINGTON 
PV Micro* 

LANCS M1.ACKPOOL 
L«wiA Ltd (Stnaii L Vuion) 
LANCS BOLTON 
CompoUW Wuild 
LANCS BURNLEY 
Bjrte* And Pitcvj. 
LANCS DARWEN 
GnhUBi Micro Shop. 
LANCS LANCASTER 
CutI* Co»put«i»- 
LANCS LANCASTER 
Oolin* Computm Serric»». 
LANCS OLDHAM 
Home & SiuinMi Compvtmi. 
LANCS PRESTON 
Luky'» 

LEICS HINCKLEY 
Lvish Computer S>'«t«ca». 
LEICS LFJCESTER 
Diiscotion C4issput*«: 
LEICS LEICESTER 
Mayj Hi Fi Ltd 
LEICS LKICf:STEB 
Lmn^i Lid (Sound tL Viaoa). 
LEICS LEICESTER 

LEICS LEICESTER 

Dau N<tt 

LINCS GRANTHAM 

OtkLwf. 

LONDON BROCKLEY 

Homcvisw Video. 



LO.VDON NW< LMky*. 

LONDON NW6 Zocwuoft. 

LONDON SWIJ I.EW1SHAM 

L«iky* 

LONDON WS EALING 

LuV>i. 

LONDON W» MAIDA VALE 

MKTO.MoodeLtd. 

LONDON Wl Compuftee Ltd. 

LONDON W I U»ky.. 

LONDON W I LmlqrL 

LONDON Wl -Mioo Anvilu 

LONDON Wl StIicaShop. 

LONDON Wl SeUridge*. 

LONDON Wl 

Cotoputet* of Wi(ison St 

LOTHtAA' EDINBURGH 

Lanky* 

LOTHIAN EDINBURGH 

Siiisnn Cenae. 

LOTHIAN EDINBURGH 

The Garoci Master Ltd 

MERSEYSIDE Ln'ERPOOL LI 

Laiky* 

.MERSEYSIDE LIVERPOOL LJ 

Latk)i. 

.MERSEYSIDE SOUTHPORT 

Centnl Studioa 

MERSEYSIDE ST HELENS 

Midon^an Computen. 

MIDDLESEX ENFIELD 

Jcnnint* SEocei Ltd 

MIDDLESEX ENFIELD 

Laik^j 

MIDDLESEX NORTHWOOD 

Scteeni. 





A The atari 520ST 
Personal Computer 
has a list of qualifications as 
long as your aim. Wth a 
powerful 16 bit processor and 
512k of memory linked to 
high resolution graphics and 
512 colours its work is fast> 
clear and sharp on your 
screen, no matter how 
demanding the task. 
Controlling the 520ST 
is easy through its 
mouse and unique 
operating system 
incorporating GEM 
desk top managei; 
whilst its eleven 
peripheral connectors 
including MIDI 
interface enables it to 
mix and communicate 
easily with other 
computer products. 
The ST which presents 
itself in smart modem styling 
comes with powerful BASIC 



IFIED AND UNDERPAID. 



MIDDLESEX PINN'ER 

P&HMkto, 

MIDDLESEX Rl,lSUPM.\NOK 

Inlech SoStwr Ltd. 

NORFOLK GT VAR.MOUTH 

Thf Mieto Shop. 

NORFOLK NORWICH 

Tvtnnttt' (Spwtram). 

N. YORKSHIRE YORKS 

N.YORKSHIRE YORK 

N. YORKSHIRE YORKS 

Yodt Con:pul« Centre. 
N.YORK$HIRP.R[PON 
.\cihvT Vitej [.id 
NOTTS Hl'CKNALL 
S P Electronic*. 
NOTTS MANSFIELD 
SlsniTif id Compat»i». 
NOTT,t N'OmNGHA<\f 
tntoto 
NOTTS NOrriNGHAM 

NORTHANTS NORTHAMPTON 

NORTHANTS NORTHAMPTON 

NorthsmtXAn Home Cotnpulcn. 
NOTTS REDniNGTON 
0.\ CompaSerj. 
OXON HEADWGTON 
Maddiioa Compyttn*. 
OXON OXiORU 

OXON OXFORD 

ORKNEY STROMNBSS 
GftT«peii 



PERTHSHIRE BLACKFORD. 

Sili«n Glen Ltd. 

SHETLAND LERWICK 

Tonwrrwwis World. 

S. GLAMORGAN CARDIFF 

CwdiCr Mkro Cacr.puWn, 

S.CLA.MORGAN CARDIFF 

LuV>iL 

S. GLAMORGAN CARDIFF 

.'kitith World CoroputtT*. 

S. YORKSHIRE DONCAST8R 

DAnuin Ci>mput«r Syttvitis. 

S. YORKSHIRE ROTHEBHAM 

Rothtrhjun Compii[«r Ceaae. 

S. YORKSHIRE SHEFFIELD 

Juit Mic». 

S. YORKSHIRE SHEFFIELD 

STAFFS. STOKE-ONTREKT 

Lcwi^ji Ltd {k^ound & \inoa). 

STAFFS. STOKE-ONTRENT 

Tbwn Comput#TT( 

STRATHCLYDP. GLASGOW 

L^itkyii. 

STRATHCLYDE GLASGOW 

Ltviii^ Lid (Sound i Moon). 

STATHCLYDE GLASGOW 

L'nitnoft. 

.SUFFOLK SUDBURY 

StjdbuT>' Micnwimcms. 

StRREYCRO^TJON 

Lwiy*. 

SURREY FaRNHA-M 

Pamliun C»mp«it*r«. 

SURREY GUILDFORD 

LjwJcjti. 

SURREY KLNGSTON 

htikyt. 



SLRRKY LEATHERHEAD 

E'vtT^n^ri Ltd. 

SUSSEX BRIGHTON 

Brighton Cotnpuwr Exfhuige. 

SLSSEX BRIGHTON 

Bnghtun Couputrr C«Dtn. 

SUSSEX BRIGHTON 

Lulqrs. 

SUSSEX CRAWXBY 

Luk}*. 

SUSSEX WORTHING 

DtuDiiwt 

TAYSIDE DUNDEE 

Cur»orK»yt, 

TAYSIDE DUNDEE 

MirTv.m*nu. 

TAYSIDE PERTH 

Vies 

TYNE AND WEAR GATESHEAD 

CvBTi» & Ma-jubn 

TYNE AND WE.AR 

NEWOVSTLE L'PON TYNE 

Luk^. 

WARWICKS LEjVMINGTON SPA 

Spa Com|Ml$«r Cfflti*. 

WARWICKS NUNEATON 

Micro City. 

WARWICKS NlNfiWON 

Warwick Compat«r«. 

W. MIDLANDS BIR.M1NGHAM 

Lciris's Ltd (Sound & Vision). 

W. MIDLANDS BIRMKGHAil 

W.MIDLANDS BIRMINGHAM 

L»sl(>'*, 

W.MIDLANDS BIRMLS'GH.\M 

!.»« Cjxopuun. 

W. .MIDLANDS COVTiNTRY 

Cffrentty Mk» Centr*. 



W, MIDLANDS CON'ENTRY 

I-uiy*. 

W. MIDLANDS Din>LBY 

C*ntrml Computent. 

W, .MIDLANDS 

WOLli'ERHAMPTON 

Lulcyi. 

W. MIDLANDS 

WOLVERH.VMPTON 

.Mkto B'-«inf » Centr*. 

WORCS KIDDERMINSTER 

Ctncrsi C<impuM?t 

WORCS REDDITCH 

Ampovrer Video «tid Cctapvun. 

W. GLAMORGAN SWANSEA 

BuMa Ltd. 

WEST LOTHIAN 

UMNGSTONE 

Cbmpnter Cf nin. 

W. YORKSHIRE BRADFORD 

CNA Cflrr.putinj; 

W. YORKSHIRE HALIFAX 

AImic^u C.oo3putw»n» 

W, YORKSHIRE 

HECKMONDWIKE 

Tfaouxht & CrotM*. 

W. YORKSHIRE 

HIIDDERSFEELD 

MiiTrtyworld, 

W. YORKSHIRE LEEDS 12 

Fainellii. 

W. YORKSHIRE LEEDS 6 

InWrfaw EnpBO«-nns Ltd. 

W. YORKSHIRE LEEDS 

Lrini'a Lid (Sound 4t VuKua). 

W. YORKSHIRE LEEDS 

Ltt'iyi. 

W. YORKSHIRE LEEDS 

M>cropo«»r. 



plus Logo programming 
languages, a word processor 
and drawing programme, yet 
costs only £652* including 
disc drive and black and 
white monitor 

Why? Because at Atari 
we bring up our products 
to work hard for their living. 

AATARr 

Power Without the Price'" 

This price is citcJusIve of \'AT. 
GEM " is a registered tradcBoark <rf Digital Research. 



Cruncher 



(continued t>om page 75) 



value in memory. This is useful 
for storing intermediate steps in 
calculations. 

d — DELETE — Deletes the 
Row or Column in which the 
Cursor rests. When called the 
routine prompts "Delete Row 
or Column?" — respond with 
an r or c. The line will then be 
deleted and the following rows 
or columns will be closed up to 
fill the gaps. Formulae moved 
in this way are altered relatively 
so that their values are un- 
changed. 

The amount of string-search- 
ing and altering required by this 
routine is such that several 
minutes may be required for its 
completion, depending on the 
Spreadsheet size, so be patient! 
i — INSERT — opposite of 
DELETE; following rows or 
columns are spaced out to leave 
room for the blank line inserted 
— formulae moved are altered 
relatively to leave their values 
unchanged. Like Delete, this 
routine can take a few minutes 
to complete. 

j — LOAD — Loads a Data file 
into the Spreadsheet. The pro- 
gram asks for the number of 
rows and columns in the array 
to shorten the time required to 
calculate the Spreadsheet once 
the data has loaded, 
m — MENU — Calls up the 
Help Screen of Commands. 
This can also be useful for 
returning the Spreadsheet screen 
to normal if display problems 
have occured; i.e. as happens 
sometimes when Extended 
Mode functions are used in a 
formula. 



Figure I. 
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p — PRINT — Prints out the 
full Spreadsheet sideways on a 
ZX-compatible printer (see Fig 

1). 

r — REPLICATE — Repro- 
duces the contents of the 
Current Cell along a Row or 
down a Column. The program 
will prompt: "Replicate Hor or 
Vert?" to which you should 
respond with "h" to copy along 
a Row or "v" to copy down a 
Column. If the Cell to be copied 
contains a formula with refer- 
ences to other cells, you will 
then be asked "Absolute or 
Relative?" If the response "a" 
is given, the formula will be 
repeated exactly; otherwise by 
replying "r" the equation will 
be changed relatively each time 
it is repeated — e.g. A{1) in a 
formula replicated downwards 
would become B(l), C(l), etc., 
while horizontal replication 
would result in A(2), A(3) and 
so on. 

Finally you will be prompted 
"Range ?" which is asking the 
number of Rows or Columns to 
be reproduced. The bottom 
right-hand comer of the screen 
displays the coordinate number 
of the bottom right hand of the 



Spreadsheet — this changes 
when the Sheet gets larger 
following the use of Replicate or 
Insert. 

s — SAVE — Saves the con- 
tents of the Spreadsheet on tape 
as a data array under a filename 
as specified by the user, 
t — TITLES — Sets the areas 
of the screen above and to the 
left of the Cursor as horizontal 
and/or vertical descriptive 
Titles. This area becomes high- 
lighted by a blue background 
and cannot be changed using 
the Cursor. The Titles remain 
onscreen as you Jump from 
window to window. To cancel 
Titles press "/" and the Space 
Bar. (Titles which would be 
corrupted by Insert or Delete 
are automatically cancelled 
when these Commands are 
used). 

X — CLEAR SPREADSHEET 
— Clears the screen and arrays 
and sets the Cursor at A(l). The 
user is asked for Confirtnation 
first. 

Those who wish to add their 
own commands or functions 
will find this information 
useful. The Spreadsheet data is 
held in two arrays; d$(lo,co,31) 



holds all the formulae, labels 
and uncalculated values, while 
s$(Io,co,8) holds the screen 
display. Variables A(l to 24) 
... Z(l to 24) are set up to hold 

the value of each Cell. 

Lines 

40-120 Cursor movement loop. 

300-320 Recalculation 

subroutine. 

350—380 Iteration loop 

400-580 Insert routines. 

705-880 Delete routines. 

2000-3995 Edit routine. 

400-4040 Calculation routine 

5000-5095 Window Jump 

routines. 

5100-5150 Print Screen. 

6000-6060 Replicate routines. 

6820-6840 LPrint routine. 

6910-6940 Data load routine. 

7000-7120 Input routine. 

7300-7400 Command select. 

7900-8020 Initialise/Menu. 

Important variables are: 

c,l Cursor position on screen 

(hor.vert) 

co,lo Cell position in 

Spreadsheet 

cl,ll Current size of 

Spreadsheet 

th.tv Title widths (hot, vert) 

u,v Number of current window 

(hor.vert) 

If the program terminates 
with an error message or if you 
Break, restart using Goto 20.* 



Lisdnsi 2. 
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Aowbot 



3 



eorge is the park-keeper at 
the local park and as it 
was getting near 
Christmas he decided to 
put the park's Chrismas tree up. 
He spent all day decorating it 
and the last thing he did was to 
hang lights on it. 

During the night however a 
strange electrical storm caused 
havoc in the town, but worse 
than that it caused all the 
snowmen that the children had 
built in the park to turn into evil 
robots — Snowbots. 

The Snowbots needed energy 
to keep them going and the first 
thing they found was George's 
Christmas tree so they stole all 
the lights from it. When George 
found out about this he 
realised he had to try and get the 
lights back and destroy the 
Snowbots. 

After thinking for a while he 
remembered that he had some 
flares left owr from the fireworks 
display. He soon discovered that 
not only did the Snowbots not 
like the flares, the heat actually 
melted them and gave George 
an opportunity to get the lights 
back. 

He also found out he had to 
be doubly careful because 
Snowbots can make huge icicles 
come crashing down from the 
trees. Armed with a supply of 



flares he set off into the park to 
confront the Snowbots... 

Needless to say, George isn't 
that bright and he needs a bit of 
help — a joystick plugged into 
pon 2 will let you control 
George's movement, the fire 
button will make him throw a 
flare — use the spacebar to 
pause. 

Each Snowbot you manage to 
dispatch earns you 10 points, 
each icicle is worth 20 points and 
there is a bonus of 50 points for 
each light bulb you recover. The 
light bulbs are hidden inside 
some of the Snowbots and they 
will automatically be displayed 
with any others you have. There 
are eight light bulbs in a set and 
each screen ends when you have 
a complete set. The bottom line 
of the screen shows the set of 
lights and any bulbs you have 
will light up. The small flag on 
the bottom line indicates the level 
of play you are currently at. The 



top of the screen shows the usual 

— score, lives left and the highest 
of the recorded high scores. The 
game will record five entries of 
names and high scores and they 
are displayed dunhg the title 
sequence. 

Typing the program brings the 
usual problem of Commodore 
control characters. I have tried to 
make things easier by including 
Remark statements after most of 
the difficult lines. Unfortunately 
some of the lines are too long to 
be treated this way but none of 
these lines contain anything very 
complicated so they should not 
prove too much of a problem. 

There is a considerable 
cimount of data to be dealt with 

— definitions of sprites and the 
machine-code routines used to 
move the sprites, smooth scroll 
the screen etc For the two large 
sections of data I have included 
a checksum which should show 
if there are Juiy data errors. Part 
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Keith Saddick and his 
evii robots — with a 
Christmas game for the 
CBM-64, 

1 of the data is lines 15000-15999 
and part 2 is lines 16000-16999 
in case it finds an error. It takes 
quite a while to read the data in 
but this is only done once when 
the program is first run. If the 
data is correct then even stopping 
the program and re- running it 
will not re-read the data. 

One very important point, the 
program uses a rather 
unconventional method of 
getting the game started and for 
this to work tine must be typed 
excactly as shown, no extra space 
or anything even though it may 
look wrong. If you are tjping the 
program in don't forget to save 
a copy before you nm it. 1 do not 
recommend attempting to save a 
copy after ruiming it — whether 
it works or not. The program 
interferes with the normal 
interrupt routines and interrupt 
sources, so unpredictable things 
may happen during saving. If 
you would rather not type the 
listing then i can supply tape 
copies for £2.00. Please write to 
Keith Suddick 6 Rave! Court, 
Jarrow, Tyne & Wear, NE32 
3BW. 



8 PR IHT'V" P0KE56. i28 : RUNSSSa 60 

TOie 00107808 

I PRIHI"ai*'IftB<BHt>(U>»T)"iS."TflB< 

ft»D<U>»Tl*T)-'.iai '■ POKELl,UL:fieT 

URH 

18 P0KESS.8;S=0 I1«3:L»»;EL=1;P0K 

£2,6 P0K£rX,i93 

lOe rORX-OTOT POKESrux,. HEXTrGO 

SUB9ee:P0K£IS,U 

lie SH«tSH*U>flHD3 :RH-Smi2. IFPEEK 

($mRN>-.THCHG0SUB2ea 

126 IFPeCK<KB>=e8THCHGOSueiaeO 

138 H-PEeK<2>. ^H3*HflN03 OHHStUGO 

TOlSe, 308,500 

1-48 P0KC2. . :GOT0110 

150 irPEEK<IC)TH£HH8 

160 IFRHD<U><<<32-L/'4>«IQ>TKEH11 

8 

176 X«IHT<RK0<U)«2> POKEIO.XPOK 

EIV,64 

188 P0KElX,l28-i27«<X».>-37»RII0t 

U>:P0KEIC,34:GOTOiie 

268 PCI:ESP+2+SN,6 IFRH0<U>>. 7THE 

HRETURH 

218 P0KEU0+-44RM,RNI><U>W16:P0KEV1 

t4+RM,RKD(U>«884^128 

220 IFL>15THEHtV^T:LX=3:S0T0248 

238 LV'L/2:LX=Ly8 

240 PCICESM+KH,XS<RH(KU)«2,LX>0R1 

28«IHT<RH0(U)«2> 

258 P0»;ESmU*RN,VS<R»l>(0)*t3,LV> 

RETURN 

388 POKEIS, . :P0ICEU8*22,1$9: POKES 

P,13 

318 P0ICEG3,128.P0ltEF3,8:P0KEG3.l 

23 

328 F0RV=PEEi:<Ul)T0aSTEP-l POKEO 

1,V 

338 POKEGl.ie P0»CEFl,V/6 POKEGi. 

17 

348 F0RX=1T018 NEXT NEXT 

358 H^rf-U IFtKUTHEHSeO 



338 GOTOIOO 

488 POKEFl,2e;P0KEGl,6S:POKESP46 

.14:P0KEIC,U;Pr=2e-GO$U86eO 

418 POKEIX, . :P0KESP+6,i2 :P0KE2, . 

Goroiie 

500 P0KE61,e4:P0t;EFC,U BS=FH8<H> 

-2:{FHS>3THEN4Sa 

SIO POKEFl , 18 . POKEOi, 65 : RNi^HSMZ 

POKESHtRN,. PI}KESP*2+KS,14 

S20 PT°10:G0SUB6e8 LE>>LI>-U:IFLDT 

HEH59e 

530 P0KELP«2«LT,81:LD«IHT<RN0(U> 

•L/2*2> 

sso PT-5e oosueeee LT^LT+u^iFLT* 

8TKEN7.88 

570 P0KCr2.80 rORX=lT05 POKEGZ,! 

6 P0KES2,17 

388 FORV^ITOSO-HEXT NEXT 

598 P0KEU1+4«RN. . P0ICE2, GOTOil 



680 S«S-»PT:PRlMT"i!tMlllir'S 

618 IFS>K<8)T«EKPRIRT*^^:."TAB(20) 

S 

628 lF£LTHEN!FS>16eeTHEHri.Mtl EL 

... :G0SU83eee PRIMT-'-^Cr-TAB<34>n 

638 RETURH 

788 PRIHT'V POKE«l,i€aiPOKESS.U 

;POKEtS, . :P0ICESP,8;P0KEoe*22,l93 

L=L*1 
718 PeiNT"ttr*S$$:F0RX>iT02S:G0SUB 
1 HEXI 
726 PCIHT"aa!i!Jail!l!liir':F0RX*ir039 

PRINTPR$; HEXr 
738 PRtHTPliX5"aaU"T«B<27>Tl*Pl* 
LS(i; 

748 PRiKTr<»B<23)"^i 1 

"SPC<27)"I REOEL •■L,Tfte<35>*'SI" 

758 PR iHTTABC 23 )" I ■•SPC< 11>" I "SPC 
C27)"| DCOetPLETEO CI"SPC<27)"< — 



P0KEFl.<X+5>«S'P0KE61,e4:P0Ke61 
,65 
765 FORV=8T080;HEXTHEXT;POKeSS, 

778 F0RX=1T015 GOSUBl HEXT : PRINT 

"am!a"spc<8>" t 

788 PRINriABCSVI k.NOH TRY tCVEL 

"L + lTrt8<28)"JII" 
798 PgmTT0B<8)" ' 
'•■:F0RX=lT03:60SUBl:P0rEFl.< 

ie-x)«5 

733 P0Ke61.64:P0KEGl,65:itEXT:F0R 
X>lT0S8e NEXT GOTOiea 
808 POKESS, . POKECL, 18 PRINT 
818 PRlHTTAB<8)"gi 



820 PRIHTTAB<8)"t (36 A K E 

V £ R 91 

838 PRINTT*B<8>"i 



-I 



760 FORX'OroaO PRIHTPi$L$<XftnPl> 



848 F0RX=lI028eO:NEXT:PRIHT"a"SS 

858 F0RX«1T025:G0S0B1:NEXT:HP— 1 

368 F0RX=4T00STEP-l: IFS->H(X>THE 

NHP-X 

878 NEXT IFHP<eTHEH88ee 

888 60T028e8 

988 P0KE2S1, 199 : POKtSS, : SVSSeSS 

2 

918 PRINT"LJKC0RE"S,T«B<15)">:«ia 

H"H ( 8 ) Tft8< 29 )"nL t UES"M 

938 PRINT"S"LLSRS"a;tC" FORX°1TO 

48;PRIHTPRS,. NEXT PRINT 

948 PRINT ";' ^ipl'l'L'LiI't'L't'L'I'l'tip '' L L S 

958 PR1HT-JS.-Q H-il tJ-T U-fi K-C i^ 

-c ss-fl iK: i^"TrtB<33>"::Er:r'L+i 

360 I>IKT(RMD(U)«4> :F0RX=eT03: IF 
TT<X,r)=>.THE«PRIHT"aaB"TftB<TT<X 
,I)>TS 



370 NEXT 

988 LD«INT<RNI><1)«4*1> :LT"6 

998 POKEICU POKEfCUiPOKEFS.SO: 

RETURN 

1888 Q1'PEEK<IS>:P0KE{$,8 

1818 Q2»PE£IC(ye+22):P0KEO8+22,13 

3 

1020 P0KECi,23:PRll«T.PRI«TTftB<22 

y^ pftusE[> :r' 

1830 UAITKB,60^25S:UAITKS,6e 

1840 PRINTTfiS<22>" H"' 

1858 P0K£U8*22,Q2:PaKEIS,Ql.RerU 

RN 

2880 PRINT"Li!i!,'»Tft8<8)"«II6H SCOR 

E REGISTRATION 

2818 PRINTT/>B<8>"n 

2620 G0Sue238e PRINTTAB(ie>";il>kE 

HTER VOUR NARE FGR 

2030 PRIHTTAB<11>'^,!JHI0H SCORE TA 

8L£. 

2840 PRIHTTftB<14>"'JtEl!E 

-dlilllllllE", 

2188 HS«"".PRtHT"?ir". POKEISS.O 

2118 GETKS IFKS^""THEK2He 

2128 IFK$*R£TKEH228e 

2138 incS«0S0R*:S«"|r*THEN2178 

2148 IFKSO" ■■ANDKt<>"."TKENIFKS 

<"a"0RK4>"Z"0R<K$>"9"ANDXi<"ft">I 

HEH21ie 

2158 tFLEII<HS>>9THEHIC*»"" 

2160 H$>HS+K$:PRlHTK$"^r'; 00702 

118 

2178 IFHS-""THEN21ie 

2188 PRINT" lIFfir', HS'LErTS<NS,L 

EN<N$>-1> 60102118 

2280 IFHP<4THENF0RX«3T0KPST£P-1 

HS<X*1>>N$<X} H<X->1>=H<X> NEXT 

2285 NS<HP>»"" H(MP>=S IFI1*»""TH 

EHdoee 

2218 rORX«lT0LEH<N$>:K$«HIDS<H$, 
X.l) 
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2229 I FK$>"e"AHOK*<"f "TBEHKS'CHR 

SC«SC<KS>0R128> 

2238 M4<MI»)=HS<H»>>+KS.!IEXT.G0T08 

eee 

23ee FOKX><aT02e F0(iV^SeTOi26STEP 

le 

29ie POKEFl.V P0Ke61,64 POKCei.e 
5 KE.Xl.KtXT RCTURK 
3600 F0RX''SOT012eSI£Pie POKCF t . X 
PaKtCl,e4 POKtGl,G:> KEXT RETURN 
7668 SVS36888.PRtKT"iXJ^"LLS"-i<l* 
.il.IiI.H.l-ffI.I-L-La-M>UL'Ul!r ' PR IHTLLS-11 

7618 PRI»TTrtB(15>"BTHlS IS CeORO 

E THE LOCALiift 

7826 PRlHTTftBtlSyPftftK-KEEPER MH 

KAt> JUSTiiB 

7638 PRIHTTrte(ll>"PUT OP THE CHR 

ISTHAS TREE IttJB 

7648 PRIHTTflB<ll)"THE PARK. PU 

RING THE NIGHTj^ 

7856 PRf»TTrtB<ll>"S FREftK ELECTR 

ICAL STORM HASl^ 

7666 PRIHTTftB<H>"TUHNeD ftLL TM 

E SHOUnCM IHTOU$ 

7678 PRIHTTflB(ll>"R060TS » TO 

6ET THE POUERUiB 
7888 PRIKTTAB<11>"TH£V NEED THE 
V HftUE STOLEHJC 
7898 PRINT" THE LIGHTS FROM THE 
CHRISTWS TREE ftNOLiC 
7188 PRINT" GEORGE MUST TRV TO 6 
ET THEM BftCK.e 
7118 G0SUB7988 

7286 POKESS,. PRlHT'%J7»r'LLS"-ia: 
[■ fUM'I-l'I-M'l'L'I'I't'UDUI'I'! " PRINTLLS'II 

7218 PRIHTTftB<15)"ieE0RCE HftD 

SOME FLftRE^^iJA 

7229 PRFHTTftBClSVLEFT OVER FROU 

THE FIRE-;3B 
723Q PRINTTASCID-'IMRKS DISPLftV 



AND HE FOUHCJ^B 
7248 PRINTTftB(ll)"THftT THESE FLA 
RES MOULD MAKr^IiB 

7258 PRlHTTftB<ll)"THE SH0H8DTS P 
ELT SO THAT HEJB 
72S6 PRlNTTftBCll>"C0ULO GET THE 
CHRISTMAS TREE^IjB 
7278 PRlHTTnBCll>"LI6HTS BACK. 
THE OKLV 0IHER:j8 

7288 PRIHTTAB<lt>"PROeLeM IS TH 
E ICICLES THATiaC 

7298 PRINT" THE SNOHBOTS CAN K 
AKE FALL FROM THEUJC 
7388 PRINT" TREES ONTO GEORGE !e 

7318 G0S0B7988 

7488 P0KESS,.:PRIHT"LIW3*'LLS-'-i!lL 

L<Diaa-L'I<L'l<I <fI'I'I-PI't»l.fI.r ■iPRtNTLLS"ll 

ii-as" 

7418 PRIHTP2SXSP2iL*<l)"El!)" 
7428 PRIHTTAB<2e>"kS CORING 
"SPC(27>"a 

7438 P0ICESS,4:PRIHTTAB<15)"il!nSH 

oueoTs ;U6 npoinrs 

7448 P0KESS.12 PRINTTAB(15>"Cl!ni 

CICLES :S6 nPOIHTS 

74S8 PRIHTTAe(15>"Cm,i9>LUS BONUS 

OF 'usee; points 

7468 PRIHTTA6<17>"i!iF0R EACH LIGH 

T eUL8 

7478 PRIHTTftB(l7)"a£I^J»H-Wt!-E« 

7480 PRIMT"!::i!i EACH SCREEN IS 
COMPLETED MHEH ALL 
7498 PRINT":;; THE LIGHT 8UL8S H 
fiVZ BEEN RETURNED 

7439 C0Sue7978 
7888 G0T08668 

7986 PRIHTPSSXSPZSLStl) POKESS.t 

7928 TP«35934.TC«8 

7938 FL«<FL+1)AHP7.PRIHTP2$L»<FL 



/2> : TP=TP+1 : Q=PEE»C< TP> ; tFq>. THEN 

7378 

7935 IfQ»42THEHP0KeSS,3 

7948 IfQ>128THEHTP=TP*TM<QAHD127 

):60T07338 

7958 TC"-aC»l)»HTC<4> POICETP+CS 

.TC<TC> G0T0733e 

7968 GOT07368 

7978 POKECL, 22; PRINT iPRINT'-B 

PRESS 1:3 RETURN ■ TO COHTINUCg 

7988 FL-<FL*i>AHD7 :PRINTP2SLS<FL 
/4> : SETttS . IFi:*<>RSTHEH7388 
7998 RETURN 

8888 POKEIS,. :POKESS> . PRINfLbi; 
a"SS5 TS"8 

8818 0KT$-»lG0T0818e, 8288, 8388, 84 
88 

8828 TS»<TS+1>AH03 
8848 P0KECL,2e:PRINT PRINT"UtU: 
ETiRESS Qli Fl 3S TO START THE GA 
ME "; 

esse PRiHT-itJUUUUUJUUU or i^ 

F3 mS FOR INSTRUCTIONS \3" 

3868 FORTO^ITOTU. SVSKC . NEXT : GOTO 

8818 

3188 svssesso 

8128 P0XESS,25S:F0RX*eTO7 FORV^^e 

T0i3 P0(CE01+2»X, V»8 

8138 60S0B1 SVSKC: NEXT; POKEUl+2* 

X,9e:HEXT 

8148 F0RX=5T049:POrECl,SC<X/18>: 

COSUBl: SVSKC NEXT 

8158 pRiNT"Hair'spc<i3>"s; 

" : GOSUBl 

8166 PRI»T'13a!r'SPC<12)"n 'EITM 

VUDOICK " SOSUSl COSUBl 

8176 PRIHT"S3ai"'SPC<19>"C — ";60SU 

Bl 

8188 PRINT"aaE"SPC<18)""R |V " 

8190 FORX'^eTOil GOSUBl SVSKC :NEX 

T:TH^ie8a:60T0aa28 



8288 F0RV=96T0S«ST£P-1.P0KE<1V,V 

SVSTV 

8216 GOSUBl : SVSKC :P0KEC2,2«<VANt> 

4>:NEXT 

8228 P0K£SZ,e:PRINT"aUaS"SPCC8)" 

Ci ■ 1 

8236 PRIHTSPCC8)"! CI % I I ♦ - 

r - - ♦ CI 

8248 PRINTSPC(8>" ' 

lis 

8258 F0RX-aT04 PRIHTTAB<8>"n<,'"X + 

I'llllCUl C"NS<X>TflB<3e-FHL<H<X 

>>>"ir'H<X) 

8266 SVSKC: NEXT :TU>12a8 60108828 

8388 P0KEC2,6 :F0RV=5eTOeSTEP-2 :P 
OKEOV , V : SVSTV ; GOSUBl : SVSKC : NEXT 
8318 PRINT" >.ia'LiLtL<l'['lir. "-SVS3fi«a4: 
F0RX"ir039.PRIHTPR$; NEXT 
8328 PRIHTPlSX$"aai,-'TAB<27)TtS 
8348 POKESS , 1 : FORX-SSTOSSTEP-l : P 
0K£U8,X:POK£SP,84(XAND4>/2 
8358 SVSKC:PRIHTPl$L$(<XAND8>/'8> 

NEXT 
8368 P0KESS,3:FQRXo8r08e POKEUBf 
2 , X : PRINTPISLSC < XAH08>/8) : SVSKC : 
NEXT 

8378 PRINTP1SLOS.FORX=88T08STEP- 
2 : P0KE08+2, X : SVSKC : NEXT 
8388 POKESS, l:rORX-eTO88:P0KEUB, 
X : POKESP, 3+ (XAND4>/2; SVSKC : NEXT 
8398 PRIBT"Uj":THM88:60T08e2e 
8488 F0RX~lT02t} GOSUBl -SVSKC : HEX 
T:PglMT">1'L-ffI'L>I-L'rr- 
8416 FORX"1T039:PRIHTPR5, :NEXT:t' 
L=FF-CD 

8428 FRINI"aitr'TAB(18>tlS"jJtlU"TA 
e(28>Tl$ 

8438 P0K£SZ,2 P0K£V8+29,2:PaKEUl 
,158:P0KeSS,3 
8448 F0RX°eT0348STEP4:P0KEU8+ie, 



(listing continued on page 83} 
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The Commodore 128. 
When you look at the facts 
they do seem to weigh rather 
heavily in our favour. 

When you add it up^ the Commodore 128 is really three 
computers in one. 

It can run 64K, 128K and CP/M software. Giving it the 
largest range of computer software in the world. Making it 
as efficient in business as it is entertaining at home. 
That's why Commodore has become the world leader in 
microcomputers. 

And why on balance, the Commodore 128 has no equal. 




Snowbot 
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-2«<X>FF)-(X)ML) POKEOe+Z.XMOFF 

SVSKC 
e4$e POKCSI>,3*(XAHDtS>/«:POKeu0. 
(X«CI>>AHDrr MCXT:P0KESZ,l:POKeua 
♦ 2S.1 

S4Sa paKeui*2,15B POI(EUi.l3«:P0K 
ESS , 3 : FORX'34aT08STEP-4 
8476 P0KE«e*lB,-CX>Mi>-2<HX>FF> 
POKEue^a.XANDFF: POKE Ve,<X+Cb> AMD 
FF 

848B SVSKC :POKESP,8*<XAII016>/8-(( 
EXI FORX-COIOeSTEP-2 SVSKC 
8496 POKEUe/X :P0KESP.S«<XAND2>:H 

exr POKCSS, e TH-4«e : eoioseze 

9666 P0KCS32ae, . :P0K£S3281. . PRI 

HT'V," 

8616 LC-LOG<ie> DEFFHLCX>>INT<LO 

6(X>/LC> 

3620 L2>L0G{Z> DEfrNe(X>-IHT(LOG 

(X>/L2> 

3636 I>inTTC3,3> 

9186 U«l ;T«26 Tl«l9;fF=255 

9116 SS*33269 Cl-S32SS:C2':Cltl.$ 

Z=53271:U«-5324«.U1 =53249 

9126 Ll-218:UL«148:CL-2i4:SP«3«S 

Se :FC«Sai:FX-2Sl 

9136 Q¥-828:IV-3S928;CD-48.KC-36 

944:IQ-.631 

3146 CS= 19456 :S2»532T8:LP«36882: 

eV-W»*15:KB-l97 

9159 IS-37378:Srt-679:IC-693;|6-3 

7958 :IX-W6*12: IV«U1*12 

91«6 S0"54272 : F1-S6+1 ; F2-SD+8 . F3 

=SOtiS 

9176 G1-SD*4:G2«S0*11:63»S&+18 

9266 RSaCHRSa3);0S«CH8*<2»> 

9218 pn-'' «iliHI<a»»«»«»»»>r ':P2»"" 

9226 T$«"n ^msmms^uMntttathmm 
^tauatKismiattw:^ .Jii •mi -^n 

9236 PRs-"^4ai(aHcrr' T1S--J i 

IIIIILSm!!!!»eLJdlHlli:»»?!$^»:«£llMI 

9246 L$<a>-"i:£M;UC>i!lMie«tJtCK!li 
I|UIMI1:E*U1M$MJIHI»I>" 

9256 L$Cl>-":W!UOC!l!lin*UIC*Ui!ll 

9266 LOS^'-n JUJI \S3Ml kjU ^UIHI 

ici uu; L!iiiiMii " 

3276 LLS-' 



9286 rORX»lT04e SSt-SSS+CMRS(ie6 

>:HtXT 

9233 

9366 F0RX«6104:«*CX>»"«*/r»in •" 

-■;H(X>>il666:liexT 

9399 ; 

9466 FORX-eT04rfiEA0SC<X>:HEXT 

9416 roRV«eTa3 rORX«OT03'.GEAI>TT< 

X,¥>:NEXT NEXT 

3428 F0RX=aTa4.RErt»TC<X>:|IEXT 

3436 FORX'lTOa REMDTn(X>:)iexT 

9446 FORV=BTQ2.rORX>6T01:eEADXS< 

X,V>:HEXT;NEXI 

94SB raev«BI07:F0SX-6T02;RE66VS< 

X,V):N€XT:ltEXT 

9466 F0RX-6Te7:ltEADLCtX);IIEXT 

3496 F0RX-1T03 :READASrXS>X$+A$:N 

EXT 

9366 F0RX-6T024;READC:P0K£S0+X,C 

HEXT 
9366 Hl>32768:U2-36864:Q>ie3«3: t 
FPEEK(767><16SrHEH9399 
9916 PBmTTAa<i4>" :<i>unniniMin pt fa 

Se UAIT 



9926 PieiHT(Ae<14>"3 

9338 rORX->UTO33727:«EA0C:CIC>(CK 

»C)AII60:POKeX.C:NtXT 

9948 Ca>12227:Q0°l:IFCK<>CqTKEN9 

976 

9336 F6RX-M2T03T971;REAOC.CK-(CK 

tOANDQ :POKEX,C:|t£XT 

9368 ca^4967 : 00«2 : IFCK-CdTHENPOK 

£767,165 G0T09939 

9976 PBINT'-tJiUCHECKSUn ERROR :"C 

K"<"CO")" PRIHT-IS - IN PART-00 

9986 PaKE797,8 EMO 

9933 SVS3e89e : PRIMT"L" 60108868 

16886 DATAa.ll.l2.1S.l 

iieee oATAs.ie. 26, 36,16,36, -1,-1 

,6,14,28,-1,4,15,36,-1 

11616 0AIA8.ie,14.7,13 

11626 0AIA55,31,41 

11636 DArAi,l,i,2,2,2 

11646 DArA8,6,1.6.1,l,6,6,2,e,l, 

2,1,1,2,8,2,2,1,2,2,2.2,2 

11658 aATA2,9,7,3,6,4,14.13 

126B6 DAFA'-n UU iilll 9>!lMU 



L!»l 



12616 DATA'l 9UIMMILI 

12B2B OATA"i:j 

I 9 a»n 

iiil«b 9" 

13666 0ATA8.6.6.e,64,39,6 

13818 0ATA8,8.8,8,1G.33,S 

13826 DAIAe.8,e,S,12S.41,6 

13636 »ArAe,a.8.l3 

13886 DArA8,B,e,6,S5,6,l,2SS,64, 

7,255,268,31,255,246,31 

15616 DATA19S,246,31,6,246,31,6, 

o. 31, 64. 0,31. 213. 6, 31, 255 

isaze 0AIA64.3.253.2«U,6,233,248 

,6,3,246,6,8,246,5.1.246 

15836 0A1A31,6S,246,31.21S.246,3 

1,253,246.3,255.192,8.255.8,253 

15648 0ATA6,e,e,S,8.S6.31.1.24B, 

31.65,248,31,133,246,31 

1S8S8 DAI 6133,248, 31, 269, 246, 31, 

241, 246 , 31 , 241,246, 31, 241, 248, 31 

,24S 

15666 0ATA246,31,61,248,31.61,24 

6, 31, 61, 246, 31, IS. 248, 31, 13, 246 

15676 DATA31,15.246,31.13.246,31 

,3,246,31,3,246,31,3.246,255 

15888 DATAB.6,8,e,B3,6,l,2S5,64, 

7,255.268.7,255,268.31 

15698 DATfliSS. 246, 31. 195.246.31, 

6 , 246 ,31,8, 246 ,31,1, 246 ,31,1' 

15166 DA1A248, 31, 1,246, 31, 1,246, 

31,1,246.31,1,246,31 65,246 

1S116 DA1A31,215,24«,31.21S,24B, 

3,255,182,3.253,192,6,255,6,6 

13126 DATA8,6,e,2a,0,2S.124,8,12 

4.124,8,124,124,6,124,124 

15138 MTA6, 124, 124,8,124,124,0, 

124.124,0.124, 124. a. 124, 124, 6 

15146 PA1A124, 124,6, 124, 124, 28,1 

24,124,125,124.124.125,124,124,2 

55,124 

15150 DAIA124.253.124.15.25S,246 

. IS, 195 , 248 . 15, 195. 246. 3.8, 192,6 

4 

ISiee DATAe,6,8.5.S4.e.31.2S3,6. 

31,253,64,31,255,192,31 

15178 DAIA1S,132,31,7,192,31,7,1 

92, 31 . 23. 192, 31 , 95, 132, 31, 2S5 

15188 DATA6,31,2S2,6,31,25S,«,31 

,13.132,31.7,132,31,7,192 

1S196 DATA31,23,192,31,95,192,31 

.253,192,31,255,6,31,252,6,6 

15266 DATA6.6.8.3,85,e6,31,255,2 

46.31,255.246,31,255,246,6 

15218 DAI A124, 8.6,124, a, 0.124, 6, 

6,124,8,8,124,6,8,124 

15226 0ATA6, 6. 124, 6, 6, 124.6,6, 12 

4.8,6,124,6.6,124,6 

13236 DAIA6, 124,6,8, 124.6, 6. 124, 

6,6,124.6.6.124.8.35 

15246 DATA6, 6. 6. 8, 48. 6.9,252,0,3 

,187,6,3,135,8.3 

13258 DAIA223, 6, 3,223,6.6,252,6, 

6,46,6,6.252.8,3,239 

13266 0ATA6, 3. 233, 6, IS, 255, 192,1 

5,239,192,13,233,192,15,255,192 

15276 DATA15,239,192,13.239.132. 

3,235,6,3,255,6,6,232,6.6 

15286 DATA6,6,6.6,6.«,6,e,6,6,6. 

8,6,6,6,6 

15296 DA(A0,e,6,6,6,8,6,6,6,6,6, 

6,89.64.8.89 

15388 DA I Ae4, 8, 6. 8. 6, 6. 6, 6. 6. 6, 6 

,6.6.6.6.8 

15318 DArAe.e,8,6,6.8,8,6.8,e.6. 

8.6.8.8.6 

15328 DArAa.l,64.e.5'86,6,21,8e. 

6, 62. 166, 8. 26b. 224, 6 

15330 DA(»2S4.224.e.63.224,6.15. 

8,6.53.64.62.156,64,14,156 

15346 0A)A64,8.22.64,6,22.64.8,2 

9,64.6,23,64.8,5.8 

1S3S6 DAI AS, 5, 8. 6, 5, 6,6.5.6, 6,42 

,8,6,42,6,235 

15366 06168,86,6,1,84,6,1.83,6.2 

,175,6,2,236,192,2 

15376 DATA239. 192,2,255,6,6,66,6 

,6,167,8,6,166,188,8,96 

15386 DATAl7e.e,SS,6,e,8S,6,6.65 

,6,6,85,6,6,26,6 

15398 DArA8.26,e.6,26.6.6,26,«,6 

,42,e,e,42,e,25b 

1S46B DATA6,l,e4,e,5,86,e,21,86, 

6,82,166,8.266.224.6 

13416 DATA254,22*.8,63,224,6.15. 

8.6.53.64,6,136.128.62,138 

15426 OAlAlBe. 14. 143 188,6,21,76 

,6,21,64,6,5,64,0.5,64 

1S43B DftTA6.28,64,6,2e,8e,6,86,8 

6,8.166,166,6,166,166,253 



13446 DATAB, 86, 6, 1.84.6, 1,63, 6. 2 

,175,6,2,236,192.2 

15456 DATA239, 192,2 255,6,6,66,6 

,6.91,6,8, l6e.e.2,98 

15466 0ATAie8,14,86.l76.12.83.6, 

8.83.6.6.84,0.6,84.6 

15478 on r A6 , 69 , 6 , 1 . 69 . 6, 1 . 65 . 64, 

2,136,128.2,136,128.255 

15486 OATAO, 192, 6. 6, 264,6,8.252, 

6,6.252.6,6.252.8.8 

1S498 DAIA2S2,6.8. 126.6,6, 126,6. 

6.126,6,6,56,6,6,36 

15566 DATA8, a. 36, 8. 0,48, 6. 6.16.6 

,8,16,6.8.18.6 

15518 DA1A8,6,e,6.8.6.6.6.6,8,6. 

8.8,8,6.6 

15526 DATAe,6,6,6,6,8,6.e,6.8,6, 

6.6.6.0,8 

13536 DA[n6.6,6,6,6.6,6.B.6.6,6. 

0,6.6,8,6 

15546 DATA6, 124,6. 6. 124.85, 2, 111 

,85,138.127,171,96,99.85,98 

15556 0ATA26,85.6,e,8.B,8,8.e.8, 

6,6.6,6,6,6 

1SS6B DATAB. 6, 6. 8, 12, 6, 6, 6,6.12. 

12,12.6.6,6.3 

15576 DATA12.48,6.e.a.6,264.192. 

6.6.6,31,51.51.6,6 

13366 D AT A6. 8,264, 132. 6. 6. 6, 3, 12 

.48.8.8,6,12,12, 12 

15596 DATA6.6,6.e,12.6,6,6,6,6.6 

16666 DATA126, 160, 46, 189,6. 145 t 

57,6,268,232.136,16 246,76,144 I 

44 

16616 DATAie2,6.248,236.162,64,2 

68,232.162,128.268,228,162,192,2 

88,224 

16626 DAT A173. 2. 221.9,3,141, 2, 22 

1.173,6,221,41,252-9. 1,141 

16636 DATAa,22l, 169. 146, 141,136. 

2,169,53,141.24,208.268,38,234,2 

34 

16646 DArA173, 52, 3, 162,13,157,6, 

268.262.262,16.249, 96.234.234,2 3 

4 

16658 DATAie3.197.2ai,4,246.5,Z6 
l,3,24«.S.9e. 162,23.268,2,162 
16868 0ATA27. 169, 8. 134.122,133.1 

23. 96. 234. 234.234. 234. 234. 234. 23 
4,234 

16676 0ATA126,169,i27,141,13,226 

,169, 1.141.26.268.169.255. 141.25 

.268 

16686 DArA173.13,226.169,146.162 

,0,142,20,3,141,21,3,88,36,6 

16698 OAT A232, 166 , 7 . 183, 8 , 145. 13 

3,248,143,232,136,16,246,88,96,2 

34 

16108 DATAO. 46, 86, 128. 168.286.24 

6,6.248.288.166.126.86,48,6,6 

16116 0ATA8,6,a.6,e,e.8.a,6.6,6. 

6,6,6,6.8 

16126 OAT A6, 6, 6. 6. 6. 8, 6. 6. 6. 6, 6. 

6.8,8.6,6 

16136 0ATAa,6,e.8,6.a.e.6.6.6,6, 

6.8.6.6,6 

16146 DAIA6,6,e,e.6,6,6,6,6,B,6. 

6,6.6,6,6 

16156 DAIAe,e,6,6,8,6,B,6,e,e,6. 

6,6,8,6,6 

16168 DArA96,6,114,6.138,e,164,e 

,196.6,212,6.234.6,255,6 

16176 DATA6, 27,6,6.6,6,286,233,5 

5,255,241,6.255,6.8.6 

16186 DATA248,246,241,242,243,24 

8 . 242 . 241 . 242 . 243 . 244. 243. 246 . 24 
7,248,6 

16196 DATAeS, 2.4, 3. 2. 1,6, 0.6. 6, 

6,8,6,6.6 

16266 0ATA86. 136. 6, 136.138,6, 164 

,8.196,6.212,6,234,8.255,6 

16216 0ATAl,27.6.6.e,6.266,235,5 

3,253,241,6.255.3.6.6 

16228 0ATA246, 246, 241,242,243, 24 

2,253,246.246,243,244,243.246,24 

7,248,6 

16236 DATAB, 6. 6, 6, 6. 9.6,8, 6. 6, 6, 

6,8.6,6.8 

16246 DAT A114, 66. 168, 154, 126. 96, 

120, 116.8,0.0, 0.0. a. 0,0 

16256 DATAQ, 27, 0.0, 0.0.200. 0.33. 

235,241,8.7,8,8,6 

16266 DATA24a.246,241.242.243,24 

2.255,246,248,246.252.241.241,24 

1.241.6 

16276 DATft6,6.6,6,12,6,e,8.6,e,e 

,6,6.6.6,9 

16286 DArAi6e,iee.i66,iee.e.a.6, 

6,8.8,6,8,6,6,6.6 

16296 DATA6,27.6,e,6,127,139,0,S 

3,235,241,6,63,6,6,6 



16366 0ATA246, 248, 241, 242,243,24 

2,241.246,247.248.248.246,246.25 

2.248.6 

16310 DATAO. 12, 6. 6.6, 6. 7, 8, 6, 6,6 

.6.6.6.6.6 

16328 DATA126,169 6,24«.31.173.1 

8.268,46,13.165,251,141.22,268.1 

69 

16336 DATA13e. 141. 18.266, 76, 132, 

147, 169, 199 , 141 , 22 . 268. 169. 66 ■ 14 

1.18 

16346 DATA26e,76,6.147,169,27.14 

1.17.268,163,233.141,25,268,173, 

13 

16356 DATA22e.26B . 3.76, 129,234.7 

6 . 43 . 234 a. a. a, as. a. 6 

16366 DAIAir3,24a. 14tt.72.173,24« 

.216.72.162,166,189,79.146,157.8 

6.146 

16376 0AIAl83,79,2i6.157.8e,216. 

189.239, 148.157.246. 146,189.239. 

216,157 

16386 DAlA24a,216, 262.288,223 16 

a. 6.138 168.144.183.126,146.157, 

88.146 

16396 0AIA189. 126-216, 157, 86. 716 

.138,16.238,173,144.141,141.164. 

141,173 

16466 DATA144.217 141.164,217 16 

4.141.741.216.164 141.241.146.16 

9, 32.141 

16416 0ATA144,l4i 76,58,147,6,6, 

6. a. a. a. a. a. 6. a. a 

16428 DATA173. 239 148.72,173,239 

.216, 72. 166.166.162,8.189.86.146 

.157 

16436 0AIA73, 140. 189, 86. 216,137, 

79.216, 189,246,146.157,239.146.1 

89.246 

16446 DAIA216. 157 239.216,232 13 

6.268,228.173,163. t4i, 141,143. 14 

1, 173.163 

16456 DAlA2l7. 141. 143,217.166.6. 

196. 166 , 144, 183, 79 . 146, 157 , 113, 1 

46.189 

16468 DAIA79,2i6.137.1l9,2l6,136 

,16, 238. 164, 141, 236,216. 104. 141. 

238.146 

16478 DATA76, 66.147.6.0,6,6,0,6. 

6.6,8,6,6,8,6 

16488 DATA173, 248, 143.41,13,168. 

173,8,226,73,235,41.15.240,73,23 

6 

16498 DATA181, 174, 1,268,74,1^4, 5 

, 224, 112, 144, 1 , 262 . 74, 144, 5 , 224 

16566 DATA215, 176, 1,232, 142, 1,20 

8,166.251,74.133.254,144,18,166, 

8 

16516 DATA232,224.266,26a,31, 132 

,182,76,64,146,164,182.162.192,2 

68,26 

16528 DATA7B,254.144,t6,166,9 26 

2.224.191.268.3.132.182.76.166.1 

4« 

16536 DAIA164, 182 162,139.165,18 

1,41,8.268,2,266,266. l34,2Sl, 146 

,248 

16S46 DATA143. 173, 179,2,246,36,2 

86,173,2.261,1,246.21,173,186 2 

16556 DATA268,8, 266.2,268.266, 2. 

268, 268, 64. 238. 2, 268 , 238, 2, 266 

16566 DAIA268,S6,l73,2i,268,41.2 

$3,141,21,268.173,6,226.41.16.26 

16S76 DATA41,'l73. 248 . 143 , 41 , 1 , 14 

1,186,2,169,32,141,179,2,173,1 

16586 DATA26e.l41. 3,208, 163. 166. 

141,2,268,173,21.268 9.2,141.21 

16598 0ATA268. 162. 128, 142, 18.212 

,232,142.18.212,76, 36.146,0,6,8 

16668 DATA169, 32, 133. 252, 162,6,1 

83,167,2.246.93.8.41.127,133.233 

16616 DATA173, 16.268, 37,252, 133, 

186,168,189.4.268,40,48,8.24,161 

16628 0ATA253, 144, 3,266.176.6,56 

, 229, 253 . 176. 1, 136 . 157, 4, 288, 196 

16638 DATAlSB.246.S.173,16,26e,6 

3.252,141.16,268, 189.166,2.8.41 

16648 DATA127. 133. 253. 189,3,268, 

46.48,14,24,181,253,261,215,144, 

21 

16656 DATA72.ieS.253.9,128,268,l 

6.56,223.2S3.2«1.112,176.7,72.16 

S 

16666 DATA2S3,lS7.ie8,2,164,157. 

5 . 268 . 76 , 252, 262 . 262 . 224, 254. 268 

.iM 

16676 DATA173.36.268.246,2,133.2 

,173. 181, 2. 240, 21. 266. 181, 2, 238 

16686 DArA13,288, 238. 13,268.163, 

6,268,5,266,12,268.288.3.238.12 

16696 DATA26e, 76. 36.146 ^ 
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BBC Englislr« 



Speech without a speech 
chip. David Has/tins 
explains how to do it. 




he BBC has very easy to 
use and versatile sound 
facilities. The envelope 
command enables you to 
change the pitch and volume of 
any sound played. But there is 
one draw-back, you cannot 
change the actual waveform of 
the sound. So you always get 
that spikey, tinny kind of sound 
that's always recognisable as a 
BBC. 

Digitise speech 

About six months ago I was 
very impressed by some speech 
on a Commodore 64 game, and 
wondered if it was possible to 
do it on the BBC. The first 
problem — and quite a big one 
— was to find a way of en- 
coding a waveform so I can 
literally play from the BBC 
speaker! I will briefly explain 
how this can be achieved. 

First, set the sound chip to its 
highest possible frequency, 
which is inaudible to the human 
ear. The more channels used the 
louder the waveform will be. 
The waveform which varies in 
amplitude from to 15 is then 
sent nibble by nibble to the 



volume control of each channel. 
The fastest speed the BBC can 
do this is about 10000 times a 
second, the faster you go the 
clearer the sound will become. 
What was needed now was the 
waveform data to feed the pro- 
gram. To do this I used the 
Interbecb module from DCP 
Microdevelopments which 
sampled — recorded — data at 
a rate of 10000 times per 
second, this was perfect for the 
job. After many weeks of 
frustration and fiddling I 
eventually had a result . . . 

*'It worked!" I exclaimed 
and ran downstairs to tell every- 
one. The scope for experiment 
was awesome. I spent a long 
time recording and playing 
sounds, at different speeds, 
backwards, with an echo, while 
mixing with other sounds, 
making drum beats, and even 
playing tunes with samples like 
some £280000 + synthesisers! 

I had digitised about five 
seconds of music at a high 
sample rate, and it was now 
playing through the BBC's 
speaker under complete soft- 
ware control! 



To digitise speech I use a 
sampling rate of about 5.5KHz 
and a filter to cut out any 
unwanted sounds above that 
frequency. I speak the words 
into a microphone which are 
then converted from analogue 
form to digital by the Inlerbeeb, 
and sent to the BBC which in 
turn stacks the data in memory. 
The data can then be saved and 
played back any time without 
using any hardware. 

A phoneme solution 

Since then I have been 
developing a program called 
Speech! which is being mar- 
keted by Superior Software. 
This system iiUows the user to 
type in English or phoneme 
phrases (explained later), which 
are then spoken by the pro- 
gram, e.g. *SAY Hello I am a 
speech synthesiser. The above 
command can be typed directly 
to the computer or put into a 
program. Speech! will translate 
this command and speak it 
through the BBC's speaker. 

This program, like a few 
hardware systems on the 
market, has an unlimited voca- 



bulary. So how did i manage to 
digitise every word in the 
English language in 32K? 

The answer is in phonemes: 
the sounds that we string 
together in order to make 
speech. Take the words "mat" 
and "cat" for example, they 
both use exactly the same "a" 
sound. So in the sentence "The 
cat sat on the mat" all the "a" 
sounds can be just one block of 
speech data. The same thing 
applies to the "t"*s. "th"'s, 
"e"'s, and so on until you have 
covered as many phonemes 
needed for understandable 
speech. In Speech! I have used 
49 different phonemes, which 
are merged to form whatever 
word or sentence you like. 

Unfortunately to convert 
English phrases into phoneme 
data is a little more com- 
plicated. The trouble with the 
English language is that it is 
occasionally very illogical. For 
instance, the word "laughter" 
almost completely changes pro- 
nunciation when an "s" is 
prefixed to make "slaughter". 
Why is the word "rough" dif- 
ferent from "bough" and 
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"tower" different from 
"mower" merely because of the 
prefixing consonant? The 
reason why we know the differ- 
ences and exceptions in the 
English language is because we 
have had years of training. The 
computer hasn't, and all it has 
to rely on is logic. Basically 
there can be at least 400 rules 
for text /speech conversion with 
a few thousand exceptions! 
Obviously to fit Speech! into 
7.5K I have cut down on the 
exceptions, but any mispro- 
nounced words can be easily 
altered with a little thought. 

Glottal pulse 

To digitise each phoneme 
sound that uses the vocal chords 
for speech, i.e. "00" not "S" 
I prolonged the sound (like 
when the doctor says "Say 
aaahh") into the microphone 
and sampled a small section of it 
On analysis it can be seen that 
there is a close repetition in the 
waveform, every time the vocal 
chords produce what is known 
as a glottal pulse. By changing 
the pitch of my voice with the 
highrat sample rate my program 



could handle I found that I 
could get the waveform to 
repeat every 128 samples. 
Unfortunately it is very dif ficuh 
to remember and keep a steady 
pitch of voice throughout the 
recordings and it took many 
hours to complete the voiced — 
glottal pulse phonemes — 
sounds. 

Voiced fricatives 

Explosive sounds like "P" or 
*'D" as in "Dear" never repeat 
so the 128 sample waveform is 
only played once. But this is not 
all. Before we make the explo- 
sive sound air pressure is built 
up behind the lips, making 
a slight pause before pronuncia- 
tion. This pause was recon- 
structed just before playback of 
the phoneme. Similarly, because 



a relatively small sample of the 
sound was taken a small pause 
was also needed after the 
phoneme as well. 

The biggest problem with 
sampling and repeating wave- 
forms is that it does not work 
with fricatives. These are 
phonemes which use "white 
noise" or resonanted hiss e.g. 
"S" as in "Sah". Voiced 
fricatives use the resonant hiss 
but are also overlayed by a 
glottal pulse waveform. You 
caimot use the BBC's own white 
noise generator because it has 
only one set sound and doesn't 
resemble any of the phonemes. 

To get around this problem I 
digitised 128 samples of spoken 
fricative, which fitted nicely into 
the rest of the data and could be 
easily tabled. To play the frica- 



tive Speech! picks a random 
number between and 127 
along the data of the sound and 
then plays a waveform block of 
16 samples from that point. The 
process is then repeated by 
choosing the random number 
again. This is continued until 
the desired time of the phoneme 
is over. The result is quite an 
accurate reproduction of the 
original fricative. The only 
problem left (soundwise) was 
the voiced fricatives. 

No white noise 

I found that it was possible to 
say these phonemes and not 
actually sound the white noise 
into the microphone. After digi- 
tising and tabling this sound I 
worked out that the fricative 
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10 
20 
30 
40 
50 

6a 

70 

80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210' 
220 
230. 
240 
250 
260 
270 
280 



REM Wave-form Encoded strange sounds program 

REM <C) 1985 DAVID J. HOSKINS 

REM for YDUR COMPUTER 

REM line 110 inserts sinewave into waveform table 

REM this can be changed to create any sound 

REM once data is in memory line may be skipped 

M0DE4 

PRDCinit 

MOVE0,44a 

FORA7.=0TO255: Y7.=7. 9+8*SINRAD (360/2S6*A7.) 

DRAWA7.*4 , Y7.»64! A7.?tabl e=YX: NEXT 

CALLstart 

END 



DEFPROCinit 

temp=&71 : tabl e=&4000: 5ped=S(70 

t i m=&72: coun=8t74 

FOR pass=0 TO 2 STEP2 : P%=«<4 1 00 

DPT pass 

start 

SEI 

LDA #193: JSR insLDA #0:JSR in 

LDA #129: JSR in: LDA #0:JSR in 

LDA #161:JSR in:LDA #0:J5R in 



:REM assemble code 



\ set up sound channels 
\ II It 11 II 

\ ■■ II II n 



290 LDA #0 

300 STA tim 

310 STA tim+1 

320 STA sped 

330 

340 « 1 oop 

350 LDY #0 



360 STY coun 

370 

380. loop2 

390 LDA tabl^ 

400 AND #15 

410 JSR send 



,Y 



(listing continued on next page) 
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(listing continued from previous page) 



420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 



590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 



LDA 

AND 

CLC 

ADC 

TAX 

wai t 

DEX 

BNE 

TYA 

CLC 

ADC 

TAY 

CLC 

ADC 

STA 

DEC 

BNE 

LDA 

AND 

ADC 

ADC 

STA 

INC 

BNE 

CLI 

RTS 



tim 
#127 

#1 



wai t 



sped 



#3 
tim 
coun 
loop2 



#7 

"tim+l 

tim 

sped 

tim+l 

loop 



English 




(continued from previous page) 



EOR 
STA 
ORA 
JSR 
LDA 
ORA 
JSR 
LDA 
ORA 
JSR 
RTS 



#15 

temp 

#208 

in 

temp 

#144 

in 

temp 

#176 

in 



, send \ send 
wave -form 
to sound 

chip 



700 

720 

730 

740 

750 

760 

770 

780 

790 

800 

810 

820 

830 .in 

840 

850 LDX 

860 STX 

870 STA 

880 I NX 

890 STX &FE40 

900 LDA 8<FE40 

910 ORA #8 

920 STA &FE40 

930 RTS 

940 

9506 

960 NEXT 

970 ENDPROC 



#2b)z> 

&FE43 

&FE41 



sound could be added to tne 
waveform after it has played 
one section of about 100 
samples. For example, in the 
phoneme "Z" as in "ZEBRA" 
SPEECH! plays about 100 
samples of the wave (without 
the hiss) and then it plays 28 
samples of the fricative "S". 
The reason why "S" was used 
in the phoneme "Z" was 
because it's sharp and loud, 
whereas "V" would need a 
mellow and quiet sound like 
"H" — as in "House". 

Vary the pitch 

The user of Speech! can also 
control the overall pitch of the 
voice and individual phonemes, 
inserting full-stops and question 
marks vary the pitch of the 
voice towards the end of the 
sentence. To change pitch 
Speech! simply plays back the 
phoneme at different speeds. 
But ... the problem was that 
when you change pitch of the 
voice in the phrase it suddenly 
changes where it should vary 
slowly. Also, after a voiced 
phoneme was played it suddenly 
jumped into the next one 
usually making it very hard to 
understand at the best of times! 
What was need was some kind 
of merging technique which will 
slowly change one waveform 
into another while they are 
playing. 

Fairly accurate 

With the phonemes "AA" in 
"Yorrf" and "EE" as in 
"Feet", the merging was 
achieved as follows. When the 
"AA" phoneme starts, 128 
samples are played and then 
samples of "EE". Then 127 
samples of "AA" are played 
and 1 of "EE". This continues 
until the end of the "AA" 
phoneme when samples are 
played of "AA" and 127 of 
"EE", you see! This merge is 
timed to finish exactly when the 
first phoneme has completed its 
cycle, no matter how long it is 
played. The result is a gradually 
varied and fairly acciu^ate repro- 
duction of speech. 

An example of Speech! can 
be heard on two games from 
Superior Software: Citadel and 
Repton 2. Speech! and six 
programs and utilities can be 
bought at £9.95 on tape and 
£11.95 on disk. • 
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SOME ALREAD/ HAVE... 

Variety is certainly the key word in this highly unusual game 
which has surely gone far beyond what anyone ever expected. 



Uhsjo^. - . a beautiful program, an adventure of great imagination, with some 



■»f^' 



superb programming techniques . . 

it's nice to see a game that can match the quality and the style of the group. 

action and strategy -and there are a number of slick touches that will keep you on your toes. 



Ocean Software Limtted 

6 Cemral Street. Manchester M2 5NS 

Telephone: 061-832 6633 Telex: 669977 Oceans G 



SPECTRUM 48K 

9^95 



Ocean Software is availabte from:( 



.WHSMITH. 



.WtHMWOnm. LASKYS. RumbeiowsJ 



Spectrum Shops and all |pod software dealers. 



TheStandanl 
by Hhidi otheis 
Hill be judged 

This is Hardball from Accolade. The first in o new generation of game 

software that sets the standard for others to beat; if they dare! With . - 

graphics so large and lifelike and sound effects so reol. you'll .^ 

believe you really are at the ball park - yes, you can ^ 

olmost smell the hot-dogs! 

Sony, we can't supply the hot-dogs; you'll 

have to bring your own - but everyttiing 

else is here to recreate the ^ 

atmosphere, tension and 

excitement of big time 

baseball on your .^ 

own small 



screen. 



^^SB-SSPSQat 



\h' L-STf^SS^ 9 8 3 



-:-A<f "SatPosrtvg CHAWS 

S 28 2S3 McC^U 

'siier R C 395 Con to ; 

r^-iv^n a OH 274 8arn« ; 

^-^rszen R IS 2753bMy(ien 

_ .J R 38 2312bHorr4 

...tista R RF 23e Hi Us - - ., 

Loj-jett R SS 253 H.:(ratli^^8 ^5~.''?'i 





tlOfI & 

5 ijf R 








IClOMPETmON 



COMPETITION RULES 

The winners of the 
competition will be the 
people who, in the view of 
the editor, come up with 
the most interesting or 
amusing designs for a 
home computing ob- 
stacle course. 
The names of the winners 
will be printed in the 
March issue of Your 
Computer. 
* All entries must arrive at 
the YourComputeroU'ices 
by the last working day in 
January 1986. 
Each person may enter 
the competition only 
once. 

Entries to the competi- 
tion cannot be acknow- 
ledged. 

No employees of Busi- 
ness Press International 
or their relatives may enter 
the competition. 
The decision of the editor 
is final. 

No correspondence on 
the result of the competi- 
tion will be entered into. 
Business Press Inter- 
national assumes no res- 
ponsibility or liability for 
any complaints arising 
from this competition. 




arvey 




For the best entry to this competmon 

we're giving away a fult Sanyo midi 

stereo system. And the top 30 runners- 

up will each receive a copy of Software 

Projects' new game Harvey Smith 

Showjumper. 




To enter the Software Projects Harvey 
Smith competition what we want you to 
do is send us your designs for a home 
computing obstacle course. You can 
submit your entry as a written 
description or drawing. 



HARVEY SMITH COMPETITION 

Don't forget to enclose this coupon, or a photocopy of It, when you send In 
your entiy to Harvey Smtth Competition, Your Computer, Room L22 1 , Quadrant 
House, The Quadrant, Sutton, Surrey SM2 5A5. 

Name 

MdrMS -. 
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ONLY THE BRAVEST FLY.... 




T 



i 



I 



ii : I 



i 




i 



f 



ew. from the author of Fighter Pilot... a stunningly realistic helicopter 
simulation that puts you in command of an Apache Advanced Attack 
helicopter. You will learn to take off, to land, to manoeuvre and 

locateanddestroy enemy tanks using HeJIf ire anti-tank missiles. -^^ ^ 

You will experience authentic battlefield conditions as you en- ^ri^g T" oigitaj mtegrat.on would ..ke to rhank 

deavour to carry out your mission and return safely to base. ^^jaH^Mcoonneii oougias fof aii ihetr heipand tecnmcai support. 



'By D.KJV1ARSH/ 

48KSPECTRII 




SPECTRUM 
Tomahawk 48K 
Nighl Gunner 48K 
Fighter Pilot 48K 
COMMODORE 64 
Speed King Disk 
Speed King Cassette 
Fighter Pilot Oisk 
Fighter Pilot Cassette 
AMSTRAD CPC 464 
Rghter Pilot 
Fighter Pilot Oisk 



n 
n 

D 



£9.95 
£6.95 
£7.95 



n £12.95 
D £9.95 
D £14.96 
n £9.95 

D £8.95 
D £13.96 



Cheques payable to Digital Integration Ltd 

i enclose a cheque/P.O. for 

Name 

Address 



. Total 



Or debit my Access Account No 



T«i« Saios 
(0276)684959 



Trade and Export 
enquiries welcome 
Lifetime Guarantee. 



VAT and p, & p. inclusive witfiin UK (Overseas inc. 55p. per cassette) 



Please send 'o f^ I (^ IXA I 

INTEGRATION 

Watchnrtoor Trade Centre, 

Watchmoor Road, 

Camberley, Surrey 

QU15 3AJ 








PECTRUM POKES 



Android 2 
inf/Lives 



Ar^dla 
inf/lives 
Cookie 
Defenda 
Fall Guy 



Frank N Stein 



Ground Attack 
Horace Goes Skiing 



Hanchback 
Jet-Pac 



Kokotoni Wilf 



Kosmic Kanga 
Lazy Jones 

Lunar Jetman 

Moon Alert 

Other Pokes 

Mr Wimpy 

Mutant Monty 

Piballed 

PSSST 

TranzAm 

Zzoom 

Atic Atac 

Kack Crystal 



Load Game. When asked for keyboard 
or Joystick. Press Cap and Break. 
Enter POKE 52249,24:POKE 52250. 
32:POKE 53897,0. Enter Com. 
POKE 23776,0 or POKE 25776,0 
POKE 26197,0 Stops the Rubbish. 
POKE 35730,52 

10 CLEAR 24100 

11 LOAD "" CODE 

12 RANDOMISE USR 65100 

13 LOAD "" CODE 

14 POKE 44204,0 

15 RANDOMISE USR 41200 
Type in and Run then play tape. 
Type in and Run. 

10 BORDER: INK 0: CLEAR 24750: 

LOAD ""SCREENS: PAPER 0: 

PRINT AT 0,6; :LOAD ""CODE: 

POKE 28287,X: RANDOMISE USR 

27890. 

(X = No of Lives) 

POKE 28277,0: POKE 28278,0 

in f /lives. 

For no title screen POKE 34124,0 

inf/lives with title screen. 

POKE 29063,0 

POKE 29270,0 removes traffia 

POKE 30027,0: POKE 30644,0 no 

charge for skis. 

POKE 26888,0 

POKE 25020,0 inf/Uves 

Poke 26075,0 1 fuel pod to launch 

rocket. 

Type in and run the load tape. 

10 CLEAR 24100: LOAD""CODE 

20 RANDOMISE USR 65100: 

LOAD""CODE 

30 POKE 42214PC : PRINT USR 41200 

(X = No of Lives) 

POKE 36212,0 

Alter Line 335 to POKE 56693,0 enter 

Goto 9999 and restart tape 

POKE 36965,0 inf/lives 

POKE 37999,201 no enemies 

10 POKE 23693,0: CLS: LOAD "" 

SCREEN$:L0AD""CODE 24756: 

POKE 42404,255: Print USR 26624. 

POKE 39754,0 inf/Uves 

POKE 37035,201 no enemi« in the air 

POKE 42654,195 immortality. 

POKE 33501,0 skip first screen 

POKE 33693,0 inf/Uves 

POKE 54933,0 gives 2556 Uves 

POKE 46441,0 

POKE 24984,0 

POKE 25446,0 

POKE 24743.0:POKE 32692,0 

POKE 36519,0 inf/Uves. First Merge"" 

POKE 23756.1, Enter, Ust, then put in 

inf/Uves Poke. 

Map References. 

1. 512661220 

2. 1126690200 

3. 1126671220 

4. 3126641220 

5. 2126671220 

6. 1126290200 



Fteez Bees 
Pyramid 
Tutankhamun 
Wbeelie 



Heltchopper 
Booty 



Wizards Lair 



Spectral Invaders 
Short Fust 

Fantastic Voyage 



Cauldron 



Sky Ranger 



River Rescue 

Zaxxon 

Cavern Fighter 
Black Hawk 
A View to a Kill 



Project Failure 

Road Racer 

Ah Diddums 

Orion 

Zip Zap 

Jet Set WUIy 2 



POKE 34610,0 
POKE 44685.0 
POKE 27783,0 
Codes, 1. Witty 2. Shark 3. Bebop 

4. Xenon 5. ZX83B 6. 2MQL3 
7. HRME2. 
Passwords. Show. Forever. Restart. 
Clear. 

Type in and Run. The Start Tape. 
10 BORDER 0: PAPER 0: INK 
20 CLEAR 26870 
30 LOAD "" SCREENS 
40 LOAD "" CODE 26880 
50 RANDOMISE USR 26880 
60 POKE 58294,0 
70 RANDOMISE USR 52500 
Codes for Uft. 

1. HAWLO 2. CAIVE 3. VAULT 4. 
LIAYR 5. DUNGN 6. CRYPT 7. 
LYONS. 

POKE 25062,254 
Codes 

I. 000 2. 367 3. 157 4. 049 5. 281 
Type in and Run to load the code. 
10 CLEAR 30791: LOAD "VOYAGE" 
CODE: POKE 54492,167: BORDER 0: 
PRINT USR 53248. 
Typ>e in and run, start tape just past 
screen. 

10 CLEAR 24599: FOR f= 23296 TO 
23309: READ a: POKE f,a: NEXT f. 
20 LET L = USR 23296: POKE 
40060,0: LET L = USR 24600. 
30 DATA 221,33,24,96,17,232,159.62.255, 
55,205,86,5,201. 
Codes 

1. Enter 2. Magic 3. Pilot 4. Stomp 
5. Paris 6. Event 7. Recap 
POKE 33420,0 player 1 
POKE 33452,0 player 2 
POKE 48825,255 
POKE 31683,0: POKE 31684,0 
POKE 34695,183 

Add to line 30 before the Rand USR 
command 

POKE 28032,255: POKE 28087,8: 
POKE 29243,8: POKE 30543,8 
POKE 27662,2 
POKE 27150,0 
POKE 24786,0 
POKE 37319,201 
POKE 54065,0 
Type in and Run then start tape. 

10 CLEAR 64999 

20 LET obj = 150 

30 LET room = 32 

40 For n = 65000 To 65047:READ 
a:POKE n, a: NEXT n 

50 PAPER 0: INK 0: BORDER 0: 
CLS 

60 RANDOMISE USR 65000 

70 DATA 221,33,0,64,17,56,185,62,255. 
55,205,86,5.243,48,240 

80 DATA 33,6,254,17,197,100.1,59.0^37. 
176,195,0,95 

90 DATA 62.255,50,67,117 
100 DATA 62,obj,50,126,135 
110 DATA 62,room,50,75,117 
120 DATA 195,0,112 
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— -Make^ itliw^ 



/n last month's instalment 
I showed you one way of 
programming tree struc- 
tures in Basic. This 
month, in order to show you the 
system working on a rather 
larger scale, we've provided a 
listing that uses it to control six 
characters. 

Margaret Thatcher, Ronald 
Reagan, Catherine the Great of 
Russia, Hamlet, Count DracuJa, 
and Godzilla are all guests at the 
Hotel Horrabelle. They can dis- 
cuss their favourite subjects 
with one another; pick up, 
drop, and give objects; and 
indulge in other less conven- 
tional activities. To see them in 
action, simply enter the pro- 
gram and Run it. 

Controlling characters in this 
way is only one aspect of the 
vast subject of "data struc- 
tures" and their use in pro- 
gramming. The "trees" we have 
buih are really only a type of 
linked list which enable items to 
be stored in memory in some 
relation to each other that 
enables them to be sorted and 
processed by a simple algo- 
rithm. If you're serious about 
programming then you could 
try getting a book on the sub- 
ject and your programming will 
benefit enormously. 

The Hotel HorrabeUe example 
is not as efficient as it could be 
for a number of reasons. First, 
it's written in minimal Basic and 
sacrifices the good features of 
most machines for the standard 
features they all share (with one 
or two exceptions). Second, it's 
rather slow in execution since 
it's been written with more 
attention to ease of compre- 



James Hartley shows you how to control six adventure characters. 



J 



hension than to speed. 

It's worth noting that this 
method of handling characters 
is in fact even better suited to 
machine code than to Basic, and 
machine code programmers 
would find it very easy to pro- 
gram the tree traversal algo- 
rithm in lines 1070 to 1210 
together with the tree data to 



gain obvious benefits in speed. 
Large areas of program could 
also be condensed, in particular 
by putting sub-messages in data 
statements and then using either 
string functions or sub-routines 
to compile the statements. Per- 
haps the most practical solution 
of all, if you wish to make 
serious use of this technique 



without getting into machine 
code, is to condense the pro- 
gram as much as possible and 
then compile it, though of 
course you could only do this if 
there is a suitable compiler avail- 
able for your machine. 

This approach is adopted by 
at least one adventure software 
comoanv I know. 



c(c,n) = Character Data Anag 



n:— 1 
LOCATION 



3 
MOOD 



4 5 

STRENGTH 



8 



9 



INVENTORY 



CURRENT 
ACTION 



CONVER- 
SATION 
COUNTER 



CHARACTER 

INTERACTING 

WITH 



CONVER- 
SATION 
SUBJECT 



10 

MOVE 
COUNTER 



It 

MOVE 
FRE- 
QUENCY 



LOVER 



CHOICE 



t(t.n,1) 
1 



ACTION TERMINAL 



RANDOM/MULTIPLE 
CHOICE 



PROCEDURE 



RANDOM BRANCH 
TO ONE NODE 



t{t,n,2) 

CONDITION 
NUMBER 



ACTION 
NO. 



CONDITION 
NUMBER 



PROC NO 







t(t.n,3) 

BRANCH 

IF 

FALSE 



RND NO 
RANGE 



B 



RND NO 
RANGE 



t(t,n,4) 

BRANCH 

IF 

TRUE 



J? 



BASE 
NODE 



NODE TO 
TO JUMP 




■WHERE IS MY BELOVED?' 



■ABSENCE COOLS . 



■I THINK SOMETHIKC-S 
GOING ON BETWEEN . . 



•FALLS IN LOVE- 



•DIGESTED BY AFFECTION 
FOR 



N = RANGE OF RANDOM 
-^ NUMBERS 
{h) = RANDOM MODE 



■REALLY. I OONT KNOW 
WHAT YOU SEE . . 



Main variables. 

c — current character 

X — character interacting 

with 

d{n) — conditions 

c(c,n) — character data 

a — player's position 

vS(n) — location 

cfescriptions 

bS<n) — object 

descriptions 

t{tree no., node no., data) 

— the arrays 



Program Notes. 

The program allows the 
user to input numbers 1 to 
4, which will select 
different locations. You 
can then see what's going 
on in that location. 
Messages are only printed 
on the screen about the 
characters in the location 
you are currently viewing. 
If you'd like to know 
what's going on in all the 
rooms, just delete line 750. 

The program as written 
will run unaltered on the 
Amstrad range of 
computers. However, other 
micro users may have to 
make some minor 
corrections. Spectrum 



owners will have to alter 
the string dimension 
statements, giving the 
maximum length of the 
elements involved. They 
will also have to replace 
the ON . . . GOTO/GOSUB 
statements with the 
following construct: 
RESTORE (line number): 
FOR N = 1 to (branch 
variable): READ D: NEXT N: 
GOTO D 

(line number) DATA . . . list 
of line numbers . . . 

BBC owners will also 
have to make slight 
alterations to the syntax of 
the random number routine 
jn line 1330 and 
Commodore owners will 



also need to alter the CLS 
routine in line 1270. The 
input routine in line 450 
may also need minor 
alteration for some micros. 
The program sets up five 
trees as described in the 
previous issue's article. 
Each node has four data 
values associated with it 
— a node type, followed 
by three parameters. The 
note types are (1) a simple 
choice node (2) an action 
terminal node (3) a 
multiple choice node 
(either a random choice or 
as dictated by a condition) 
(4) a 'procedure node' 
which exits the tree and 
then re-enters it and (5) a 



random node that 
branches to a given node 
only if a specified number 
is returned from the 
random number generator. 

You could experiment 
with adding your own trees 
if you wished. The program 
is designed to call one of 
seven trees at random , 
but only five are 
implemented. Trees six 
and seven could be 
introduced by altering line 
2700 and adding the data, 
action routines, and 
procedure routines to the 
different tables. A diagram 
of the 'falling in love' tree 
is shown as an example. 
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Lord of the Rings must be the prime 

example of an adventure using 

interactive characters. Anything you can 

i do, they can do, and possibly better. . 




18 m HelcofM to t^» Hat»1 Horratwllfl 


258 FOR 11=1 TO 21: FOR ■=! TO 4: READ t( 


551 PRINT ■, i '[bKn); 


848(1=1 


21 fiEn 


4,ii,ti): NEXT n: NEXT n 


548 NEXT n 


858 NEXT n: IF 9=8 THEN ROUfW 


n REM lAitulit» 


26t REM tret fiwber five - ictions 


578 IF 11=8 THEN RETIW 


848 IF 1=8 THEN GOTO 888 


4» m 


278 FOR n=l TO 31: FOR i»=l TO 4: REAO t( 


588 SOSUB 1358: ROURN 


878 RETUW 


s« eosue 1279 


5,n,(t): NEXT n: NEXT B 


598 REM print visible characters 


888 REM select a randon object frtn a lo 


i» PRINT •MeltoM to the Hotel Hcrnbell 


281 REK 


488 n^i: FOR n=l TO i 


cation 


e ... ' 


291 REH aain loop 


418 IF c<n,l)<>aTHO<G(nO 448 


898 bP8; »=* 


78 PRM 'The guests include Mirgiret Th 


388 REM 


428 IF ti=8 THEN PRINT 'Also present: 'jc 


988 FOR n=I TO 18 


atcher, Eodiilli, H«let, mi olhers* 


311 1^1 


«(n);: of I: EOTO 441 


918 IF b(n)Oc<c,l) TWM GOTO 948 


31 PRM -PlMse uiit titailt I call thn 


328 80SliB I2i8: REM deir the screen 


438 PftlMT ', •\ciM\ 


928 r=5: SOSW 1338: IF r=4 THEN bpo: n= 


trcn their t-ootis..." 


338 COSUe 4?«: REM print locattoo 


448 NEXT n 


18 


9« Din f-1(4>,r(4,4),b$(ll),bU(),c4(J),c 


348 60SUB 518: REM print objects 


458 IF 0=8 THEN PRINT 'There's no-ooe he 


93«(»=l 


<i,l[>,t(7,3S,4),d(SI> 


358 eoSUB Hi: REM print cbiricters 


re../ 


948 NEXT n: IF ■=8 THEM RETW 


lit Dm st(«) 


3je HKUB 458: RW checK *or keypress 


448 G0SI;B 1351: ROURN 


958 IF b=8 THEN GOTO 988 


116 Kf FNsi(f4,3l,)i«>=Cfffi((34>4littCKI»( 


378 IF pf8 SOTO 398; REM cio it^ti,% so 


478 ROt aiNt a character 


948 ROURN 


34>«' s»ys '«««• to •♦g» 


cirry on 


488 y=B:r=5: 60SU8 1338: IF f(c<t,l),r>= 


978 REM check if object oiiBer present 


12« DEF fNqt<ft,g*>=CHRf(31>«g*4Ctfit(34) 


338 i=p: 60SU8 1351: 60T0 338: REM ch»9 


8 THEN fiOTO 481 


989 1=8: p=8; IF <cCc,2)=l) BR <cCc,2)>4 


*' s»yi 'tf* 


e pityer location 


49* IF cU,l)=4 THEN n»=c*(c)*' lerns t 


) THEM ROum 


138 REM retd it dtti 


398 BBSUI 26i»: REM cill the chiracter h 


ke roon...': i=l: 60SUe 758: y=l 


991 IF c(c<c,2),I)=c(c,l) THBf (pU x«c( 


141 FOR B=l TO 4: REM) r*(») : FOR ■=! TO 


andler 


781 c(c,l)=r(c(c,l),r) 


c,2) 


4: R£AO r(n,ii): NOa n: NOCT n 


4(8 SOTO 348: REM Ciffy on 


718 IF c<c,l)=a TKN Bt^cKc)** enters t 


1888 ROUm 


158 FOR 0=1 TO 11: R£AO M<n),b<n>: NDG 


41! m 


he rooi...': 1=1; GOSUB 758: y=I 


1818 REM checl! if otined object present 


n 


428 REM high level sebroutines 


728 IF y=l THEM bOSUB 488 


1828 pp»: IF b(c)=c(c,l) THEM (f7: RHUR 


168 FOR n=l TO i: R»D c*(ii>: FOR ifI TO 


438 REM 


738 ROUSN 


N 


11; mo c(n,9}:NEXTa: NEXT n 


448 REM input 


748 REM print a nessage it player presen 


1838 FOR n=I TO 4 


178 FORrFlTO 4: R£AD0<o): NEXT n 


458 ifclNKEY*: !F i»=" THEN p=8: RETUfW 


t 


1148 IF (c(n,2)=c} AND (c(h,l>=c(c,1» T 


15f ?£H fee sne 


4«8 IF <ASC(it><49) OR <ASC(i»»52) THEM 


758 IF c(t,l><>a THEN !»t=": Kim 


HEN p=ci &=4 


l?e FOR ft=l TO 13: FOR tiPl TO 4: KM U 


p=8; RETWW 


748 PRINT nt;: IF 1=1 THEM SOSVe 1358 


1858 NOa ft: RETUBI 


],n,«): NEXTn: f€XT n 


478 (fASCCi»)-48; ROUW 


778 1=8: !rt="; RETUfW 


1848 REM sort a tree 


2ii ^ci'1 tree nunber l«o - object uoipal 


488 REM print location description 


788 REM select a randon character frcn a 


1878 j=l 


itioj) 


498 MINI rl(a>; SOSUB 1358: RETUW 


locatiiH) 


1888 (M t(t,j,l) mo 1898,! 118,1 158,118 


218 FOR ft=l TO 27: FOR tPi TO 4: REM t( 


588 REM print visible objects 


791 1=8: 11=8 


8,1218 


2,n,ii): NEXT r»: rftXT n 


518 <v=8 


888 FOR A=l TO 4 


1898 j»t(f,j,(AGS(d(t<t,j,2))>«3)): IF j 


228 REM tree nuober thrw - coovsrsition 


528 FOR n=l TO 18 


818 IF ft=c THEN GOTO 858 


=8 THEN RETUm 


238 FOR B=l TO 35: FOR (ipI TO 4: REflO t< 


538 IF b(n><>a T)CN EOTO 5it 


821 IF c(B,l)<)c(c,l> THEN 6010 851 


1(88 GOTO 1888 


3,n,B>: NEXT n: NEXT n 


548 IF (»=8 THEN PRINT 'Yob can see: a *; 


838 (-=4; SOSUB 1338; IF r=5 THEN r=6; n= 


111! IF t<t,j,2)=8THEN GOTO 1138 


248 REH tree nunber four - love 


b*Cn);: a=!: GOT C 548 


4 


1128 GOTO 1448 



(cantinued on^next page) 
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1131 IF t(tJ,4)=8THEH RCTUW 
1141 itf=n(t<t(t,j.4)): 1=1: SOStn 14I«: R 
ETUW 

1151 IF t(t,j,2}=t THEN GOTO II7» 
WiM j=U1,j,4)4ABS(d(t<t,j,2))): GOTO I 
tSI 

tlTI r=t(1,j,3)! 60SUB 1331: j=r»t<t,j,4 
): GJTO II8« 

I18t IF t(t,j,2>=8 THEN 8(110 1211 
1171 GOSUB 234e: GOTO ttSI 
I2lls$:nt(t(t,j,4)): 1=1: 60SUe 1411; J 
=t(t,j,3>: GOTD 1881 
1211 p=t{t,j,3): GOSUB 1331: IF p=! TIOI 
j=t(t,j,4}; SOTO ItSI 
1221 Roum 
1238 R01 

1248 REK low Itvrl sgbrntinK 
1258 KM 

1248 fiO< clHr Kttn 
1278 aS: RETUW 
128* RDIbwp 

1298 PRINT CHMC7>j: RETOW 
1388 REH tfft for i tiyprns 
1318 i«=tNKEY«: REtUI^ 
!328 R01 gtetrttt > viriablr rjndoi n»b 
w 

1338 r=Iin(WOn)Ir): RnURN 
1348 R01 print i bUnt; tine 
1358 PRIWT: PRHfT; RETUW 
13iJ REK cwveft first Utter of word to 
c<ps 

1378 IF ASC(LEn«(p$,l»<?7 OR ASC(LEFT» 
(p«,n»]23 THEN oc(i$=4175: GOTO 3858 
1388 aMEm(pt,l): b>=RIG«(Tf(pS,liN(pt 
)-!)! i*=CW»(ASC<i«)-32) 
1398 p«=»*»b*: RfTUm 
I486 Rtn print t nrss^gc re^irdless 
1418 RRIMT at: IF Ul THIN GOSUB I3S8 
1428 1=8: vA="'. ROKW 
1438 REM 

1448 RQ1 action juipbloct 
1458 REM 

14<i8 fff t(t,j,2) GOTO 1588, 1538,1548, 155 
l,lS<8,l^l,lJll,1iI8,li48,1^8 
1478 m (t(t,j,2>-lB> GCaO U88,1J?8,I71 
8, 1738, 1741, 1748, !778,I7M, 1818 
1488 m <t<t,j,2)-l» GOTO 1838,1858,187 
8,1718,1?38,1?48,I948,I7?8,28I8 
1498 (M (t<t,j,2>'28) GOTO 7838,2858,287 
8,2898,2118,2158,2178,2238,2258,2278 
1588 c(c,l8)=t(c,li>: IF cCc,7)=| GOTO 1 
528 

1518 irt=ct(c)«' loses iftt»rKt in the co 
nvtrutiofl tnd waits off.': GOSUB 758 
I52t c<c,7!s8t c(c,e)=B: c(c,4)=8: MSU8 

4S8: m\m 

1538 1=2: RfTUm 

1548 c<c,7)=«: c<c,8)s«: c<c,i>=B: t=2: 

ROURN 

1558 r=5: GOSUB 1331 1 t=r«3: RETUfW 

1548 GOSUB 898: IF tF8 THEN RnUI»J 

1578 c<c,2J=b: b(b)*8: irt=rt(t)'' pitks 

up i 'tbtCb): 1=1: GOSUS 758: ROUW 

1588 iift='l tbinK t»iis is >our '«bf(c(c,2 

» 

1591 o«=FHs»Ctl(c),rt(c<t,2)),rrt): !=!: 

eOSUe 758: RHUm 

1488 ii*=rt(c)*" is tirrying i '♦bt(t(c,2 

)): 1=1: GOSUB 758; RFTUfW 

1418 itt=c«(c)f' drops 1 '4b*(c(c,2)): b( 

C(C,2»=C(£,I> 

1428 c<c,2>=8: t=l: GOSUB 751 
1438 fiCTUW 

1448 at=ct(c)f' has got the '«l)«(c(C,2» 
♦• beloflgiag to "'cKi); I-! 
1458 80SU6 758: RHURN 
1448 c<«,2)*C<c,2): c<c,2)=8: »$=rt(c)*' 
gives the *♦«(£<)( ,2)) ♦' to •<rt<x> 
1478 1=1: SOSUB 758: RHURN 
1488 aifsct(c)«' is trying with 'frttcCc 
,5>): 1=1: GOSUB 758: RETUW 
1498 oS=rt(c>*' is uinning in irggnent w 
itii '*(i(c(c,5)); 1=1: SDSU8 758 
1788 ROUm 
1718 ii«=* swf •♦rt(i(>«' talking to '♦rt 



(c(i,5)>«* and fu»«s with jeiioosy' 
1728 iif=ct(c>*iit: I'l: WSU6 758: RETUW 
1738 atsttCt)*' tries to inlerrupt •tc«( 
i>\ 1 = 1: GOSUS 758: RHUm 
1748 i«t=ct(c)<' gaies lovjagly into '♦£* 
<.%)*•'% tyts...': I=t: GOSUB 7SI 

J758 Rnum 

1748 rrt='Lowe blossoos between '<c*(c)«" 

and ■4ct(i>; t=l; GOSUB 751: ROUW 
1778 nf«sm$4Cci(c>,ct<i),'HI)y don't you 
taU about Nst(c>> 
1788 1=1: GOSUB 758: ROUW 
1798 «t3FNtt<ci(c>,c1<)(>, 'You're talking 

nonsense') 

1888 l=t: GOSOB 758: RTTUm 

1818 tit=FNs<(ct(c),ct{x),*Ridicutoi:s, ba 

t I agree entirely*) 

1828 1=1: GOSUB 758: RflUW 

1838 9*=FHit(c*(c),c«(x),'I thill: '*s»Cc 

)«' is nore inportut*) 

1848 \-\: GOSUB 751: RETWN 

IBS8 irt=ct(c)«' tries to join in Ike dis 

cussiofi betyeea '4rt<i> 

1848 jA^iA*' and 'KiMtfi)): \'\i 60SU 

8 758: RnURN 

1678 n*=c*(c)** talks to '<ct(i)«' about 

Ms«(c(t,8)>: 1=1: GOSUB 751 
1888 IF c(c,8)»: TKE>; GOTO 1988 
1898 at^c^c)*' however , does not appear 

to be en joying the conversaiion* 
1988 1=1: eOSU8 758: RETUm 
1918 ii$='A brisk discussion begins betw 
en 'tcKcH" »»d 'nld) 
i9?* (««^lt' on the subiect of '♦s*(c(c, 
8»: 1=1: GOSUS 75«: KOUfM 
1938 ii»=rt<c)«* and '♦rt(i)+' talk about 

'«s«(c<c,S)): \-\'. GOSUB 758: RHUm 
1948 Rt=ct<c)«' desperately tries to att 
ract the jttention of '-tcld) 
1958 ffiattif' \ii indvtging in siall talk' 
: 1=1: GOSUB 758: RHURN 
1948 IF c(x,9)=c THEN ROWN 
1978 afs'l think there's sowtking going 

on between '*:*<»)•' and ' 

1988 ii5=»t4c«c<x,9)): nf='FNq«(c«<c),Bt) 

: 1=1: GOSUS 758: RHW 

1998 ii«=t*(c(i,9)): ri$=FNst(rt<c) ,rt(x) , 

'I don't knou what you see in 'tof) 

2188 1=1; GOSUS 7S«: RHUtN 

2818 iil=c»(»)*"s affettioo for •♦c«C<x 

,9))*' danpens the ardour of 'nl<c) 

2828 1=1: mm 758: c<c,9)=t: ROUW 

2838 ■♦=c*t(c)*' is suddenly (Ntntat «it 

h love for '*c«(x): 1=1: GOSUB 758 

2848 ci:c,9)=x: RETUW 

2858 Rt=ct<c<c,9)): •t'FN0Cc«(c} ,'Hhere 

is ny beloved 'ta*) 
2848 1=1: GOSUB 738: RETURN 
2878 BisctCc)*' goes da*n before '*cHzi 
c,9))** and pleads everlasting Imc...' 
28S8 1=1: GOSUB 758: RETUW 
2898 nl^'Absence cools the passion of '« 
c«(()«' for •*ct(c(c,9)) 
2188 1=1: GOSUB 758: c<c,9)=8: mm 
2118 ■t=c4(c)4' suddenly jnps upoo 'nt 
<x)«* and sinks his teeth into ' 
2128 IF Ki-la OR <x=4) TlffN ■t=rt*'her ' 
: GOTO 2148 
2138 nA=rA^'hn ' 

2148 al^t'neck': 1=1: BOSOB 758: c(x,4 
)=c(i,4>-l: RHURN 

2158 ii4=FN(it<ct(c),'A1as, poor YoricK... 
'); iit=at4', holding up the skull' 
2148 1=1; GOSUB 758: RfTUm 
2178 iii=ct(c)-*', thinking she is back ho 
«e, threatens everyone with exile* 
2188 «»=irt** to Siberia.'; 1=1: SJSUS 75 
8: iiit='The roon enpties rapidly...' 
2198 1=1: G0S06 758 

2288 FOR n=l TO 4: IF 0=3 T«N GOTO 2228 
2218 c(n,18)=8 
2228 (®fr n: RETUfW 

2238 •i=ct(i)«' sMayid by the logic of t 
he Iron Lady, agrees to buy.' 



2248 1=1: GOSUS 758: t(x,2)»c(c,2>; c<c, 

2)=8: Rfrum 

32S8 B»=FNqt<ct(c),*This hit is ay proud 

est possession!'); 1=1: GOStB 758 

2248 ROUm 

2278 iit=FNqt<ct(c),'UrK...Grtirk.., Banana 

■"): 1=1: GOSUB 758: RHURN 

2238 ni*=c1(c>«' collapses fron loss of b 

lood.': 1=1 GOSUB 758 

2298 al='The hotel staff rush in and ren 

ove the body...'t 1=1: GOSUB 758 

2388 rt<c)=' the body of '*c1(c): c(c,l) 

=8: ROWW 

2318 REK 

2328 REM procedure juapblock 

2338 R» 

2348 GN t(t,j,2) GOTO 2341,2378,2398,242 

8,2448,2448,2478,2488,2588,2538 

2358 ON Ct(t,j,2)-!8> GOTO 2558,2578,259 

S,^ol8 

2348 c(c,l8)=cCc,l8}-l: i=4: RHUm 

2371 cCc,7)»c(c,7)-!: IF c<c,7)=8 THEN G 

OSUB 1218 

2388 j=!3: RHURN 

2398 IF c(c,7>=8 THEN SOTO 2418 

2488 ii(=c)(c)t' is discussing *-»st(c(c,8 

))+* with '«rt(c,4): 1=1: GOSUB 758 

2418 i=[I.- RETURN 

2428 GOSUB 988: IF p=8 THEN j=9: RHURN 

2438 j=18: RHUm 

2448 IF c(x,2)=8 TXN j=24: RHURN 

2458 j=24: RETUm 

244* c(c,3)=<cCc,3)-l) MOO 5: j=4: RETUR 

N 

2478 c<c,3)=<c(t,3)*n MOO 5: j=7! RHUR 

N 

2488 GOSUB 798: If i=8 THEN j=18: ROIW 

2498 GOSUB 2748: j=ll: RETUW 

2588 c<c,5)=x: c(x,5)=t: r=3: GOSUB 1338 

; c(c,7>=rtl: c(x,7)=r*l 

2518 !F d(ll) THEN c(c,6>=c: c(x,8)=i: j 

=29; ROUW 

2528 c<c,8)=x: c(x,8)=x: j=29: RETURN 

2538 GOSUS 798: IF x=8 THEN j=2i: RETUM 

2548 GOSue 2748: i=3: ROURN 

2558 GOSUB 798: IF p=8 THEN j=8: RHUfK 

2548 j=9t GOStJB 2748: ROUW 

2578 GOSUB 798: If p=B THEN j=14: RETWW 

2588 j=15! SOSUB 2748: ROUW 

2598 GOSUS 798: IF (fB THEN j=l9: RETUK 

2468 j=21: GOSUB 2748: ROum 

2418 ii»=c»(c)*', in order to further prj 

vatisatioo, tries to sell ' 

2428 i?t=»rt»'1he •>W(c(c,2))+' to •♦c«<x 

); 1=!: S0SU8 758: RHUfW 

2438 REN 

2448 REM character handler 

2458 REM 

2448 FOR c=l TO 4: REM process each char 

acttr 

2478 IF c(c,4)=8 THEN GOSUB 2238 

2488 t=l: REM start with tree one 

2498 60SU8 2748: i=t: GOSUB 1878: IF i=t 

THEN GOTO 2738: REM endif no transfer 
2788 IF 1(4 THEN GOTO 2728 
2718 GOTO 2738 
2728 GOStS 2748: GOTO 2498: REM tr»erse 

next tree 
2738 NOa c 
2748 RETUm 
2758 REN conditions 

2748 d<l)=(c(c,l>=t); d(2)=<ctc,4)=8); d 
(3>=(c(c,18)=8): d(4)=(c<c,7))8) 
2778 d<5)»<c<c,2>=8); d(4)=l: d(7>=(c(c, 
2)=c): d(8)=(c(c,8)=c) 
2788 d(9)=Cc(i,7)B8) WO (c<x,7)Oc): d( 
18)=tc<c ,9)=i> : d< 1 l)=(cCc ,4»c(« ,4)) 
2798 d(12)=(c(«,9)=c)! d(l3)=<cCc,9)=8)i 

d(14)=(cCx,9>=8) 

28B8 d(l5)=(c(c(x,9),l)=c(c,l))! HU'-' 
c(t<c,9),l)=c(c,l)) 
281* d(l7)=c-l: dCIB>=<£<x,2)s*> 
2828 ROURN 
2838 R^ 



2848 9£h data 
2858 REM 

284* REM locatieo descriptions 
2878 DATA 'The Lotby. Guests croud round 
the reception dKk...*,8,4,2,8 
28ft MIA 'The Restaurant. There are a 
ninber of enpty tables. ..*,!, 3, 8, 8 
2898 OATA *The Bar... propped up by nuner 
oos travelling sttesnin.',4,8,8,2 
2988 DATA *The Reading Roon. Newspapers 
ever)where and a haie of tobacco snoke' 
2918 OATA 8,8,3,1 
2928 REM object descriptioas 
2938 OATA ■toffin*,8,'s»:u11',8,'suord',* 
,'dole cheque' ,8, 'cowboy hat', 8 
2MI OATA *banana*,8, "carving kfiife*,3,' 
bloody Mary', 4 

2958 DATA *bottle of Bull's Btood*,4,'pi 
nt of bittef',4 

2948 REM character descriptions 
2978 OATA 'Caint Dracula*, 1,1,5, 5,8,8,8, 
t 8 18 18 
2988 DATA ■Hanlet Prince of DtMurk',4,2 

2998 DATA 'Catherine the Great', 4,3,5,5, 

8,8,8,8,8,5,14 

3888 DATA 'Margaret Thatcher', I, 4,5,5,1, 

I 8 8 8 B 19 

3818 data' 'Ronald Reagan', 2,5,5,5,8, 8,8, 

8,8,12,15 

382* OATA 'GodJilla', 3,4,5, 5,8,8,8,8, 8,2 

8,8 

3*38 DATA 'leeches' , 'the neaning of Uf* 

', 'Russian history' 

3848 OATA 'polities', 'cowboys', 'grape pi 

eking' 

3*5* GOSUe 129*: FWKT 'Error in line 'i 

oops: STOP 

3*41 REM tree nmber one 

3878 DATA 1,1,2,8,1,2,3,8,1,3,5,4,2,1,8, 

8,4,1,8 ,»,l,4,12,7,4,2,«,8 

3888 DATA 2,2,8,8,2,2,8,8,4,3,8,8,2,2,1, 

8,2,3,8,8,3,8,2,8 

3S9B REN Object tree data 

3188 DATA 3,8,2,2,2,4,8,8,1,5,7,5,1,4,8, 

8,5,8,3,4,2,5,8,8,1,7,8,15 

3118 DATA 4,4,8,8,5,8,3,13,3,8,4,11,1,4, 

8,8,2,4,8,8,3,8,2,22,3,8,3,19 

3128 DATA 5,8,2,14,3,8,2,17,2,7,8,1,2,8, 

8,8,2,9,8,8,1,4,8.8,4,5,8,* 

3138 DATA 1,4,8,8,2,8, 8,8, 5,8,2, 25,2, 18, 

8,8,5,8,4,27,2,11,8,8 

3148 REN conversation tree 

3158 DATA 1,4,9,2,1,8,3,4,4,4,8,8,5,8,4, 

5,2,[t,*, 8,4, 7, 8, 8,5,8,4,8 

314* DATA 2, 12,8,8,4,8,8,*, 1,4,8,8, 1,9,1 

2,15,1,18,14,13,2,13,8,8 

3178 DATA 4, 9, B,B, I, 18, 14, 18, 1,11, 23,17, 

2,14,8,8,1,12,33,19,3,8,3,28 

3188 OATA 2,15,8,8,2,14,8,8,1,4,8,8,3,13 

,8,24,2,17,8,8, J,I8,8,B 

3198 OATA 2,19,8,8,2,28,8,8,2,21,8,8,3,8 

,3,38,2,22,8,8,2,23,8,8 

3288 OATA 2,24,8,8,3,8,2,34, 1,4,8,8,2,25 

3218 REN tree n«ber four - falling in 1 

ove 

3228 DATA 1,13,14,2,4,18,8,8,1,14,4,12,1 

,15, 7,5,5, 8,4,4,2,24,»,* 

3238 DATA 3,8,2,8,5,8,4,18,5,8,2,11,2,27 

,8,8,2,28,8,9,5,8,4,13 

324* OATA 2,29,1,8,1,14,15,18,3,8,2,14,2 

,38,8,8,5,8,3,28,5,8,4,19 

3258 DATA 2,31,1,8,2,32,8,8,1,4,8,8 

3248 REN tree ouitier 5 - actions 

3278 DATA 3,17,1,2,4,11,8,8,1,7,11,12,4, 

12,8,*, 1,5,18, 17,1, 7, 24, 27 

3^ DATA 1,7,29,38,1,4,8,8,5,8,5,18,2,3 

3,8,8,1,4,8,8,5,8,3,13 

329* DATA 2,34,8,8, l,4,«,t,5,*,3, 14,2,35 

,8,8,1,4,8,8,5,8,3,28,1,4,8,8 

3388 DATA 4, 13,*, 8, 1,18,22,23, 1,4,8,8,4, 

14,8,8,5,8,2,25,2,34,8,8 

3318 DATA 1,4,8,8,5,8,3,28,2,37,8,8,1,4, 

8,8,5.8,3,31,2,38,8,80 
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QUEST CORNER 



fSjSAS OF BLOOD 



Our man with 
the brass lamp 
and the key to 
a thousand 
mysteries sheds 
light on new 
adventure 
programs. Lost? 
Never fear, 
Hugo North is 
here. 



^ Various * £9.95 • Adventure International 

The Fighting Fantasy (FF) 
gamebooks of Steve Jackson 
and Ian Livingstone have 
been a huge success. Two of 
these books were later used 
as the bases for computer 
games. 

The first adaptation, 
Warlock of Firetop Mountain, 
was very disappointing, being 
an arcade game with little 
connection with the book. 
The second, The Forest of 
Doom, and released by 
Penguin books themselves, 
was excellent. This was 
virtually a straight conversion 
of the book's contents and in 
my opinion deserved far 
greater success than it 
actually achieved. 

Now comes a third 
adaptation, Seas of Blood, 
from Mike Woodroffe and 
Brain Howarth whose earlier 
Gremlins and Robin of 
Sherwood have proved very 
popular. 

The game is in the usual 




text and graphics style of 
Adventure International, 
plenty of attractive pictures, 
locations (over 300) and 
puzzles. 

A new element is the 
addition of a combat system, 
capturing more of the flavour 
of the book. This involves 



(WjiNmE THE POOH 



► Commodore 64Z/128 • Disc £14.95 • U.S. Gold 




Manufactured under license 
by US Gold from Walt Disney 
Productions, this is a very 
good children's adventure. 
Pooh has attractive graphics, 
is different each time it's 
played and is simple to use. 
For example, the game is 



THE CRYSTAL BALL 

The marvellous Infocom have released 
SpelJbreaker, the third in the Enchanter series. It's 
available on disc for Commodore, Atari, Apple, IBM 
and others. 

If you're lucky enough to own an Atari ST, you'd 
be well advised to buy A Mind Forever Voyaging, 
Infocom's 128K blockbusting adventure for this new 
machine. 

Soul of Darkon, a text and graphics adventure 
from Tasket, is now available for Amstrad owners. 
BBC B owners might care to sample Star of the 
Void, a new text adventure from Black Knight 
Computers of Chislehurst, Kent. 



controlled by selecting one 
course of action from several 
displayed on the screen at 
each decision point. 

When the blustery wind 
whistles through Hundred 
Acre Wood, it blows objects 
about. The player's task is to 
find all the lost articles and 
return them to their rightful 
owners, including Pooh, 
Rabbit, Eyore and Piglet. The 
player must take care — 
Tigger is bouncing around, 
the mist sometimes comes 
down and another wind could 
start blowing again at any 
moment. 

Although the game is 
marred by a screen glitch 
along the bottom border of 
the picture. Pooh is still a 
delightful adventure. 



attributing various aspects — 
strength, stamina, etc — to 
you and your opponent and 
determing the outcome of 
combat by throwing dice. 

The plot concerns Tak, a 
city chock-a-bloc with cut- 
throats, thieves, pirates and 
assorted dregs. 



A HELPING HAND 

Russell Deitch of London 
and Tim O'Neill of Dublin 
have asked for assistance 
with the brilliant Hitch 
Hiker's Guide To The Galaxy: 
Can't get the babel fish! 

1. KOOH NONW OGTU P 

2. NIAR DREV OLEW 
OTTU P 

3. LENA PFOT NORF 
NILE HCTA STUP 

4. LEHC TASO NLIA 
MKNU JTUP 

5. NOTT UBSS ERP 

Want a hint to prove your 
intelligence to the door? 
AETO NONA AETH TIWT 
NEMl REPX E 

Craig Coomber of 
Aberdeenshire is troubled by 
The Count and Voodoo 
Castle. 
Can't use the dumbwaiter? 

TIRE WOLR OESI ARNE 
HTRE TIAW BMUD OG 
Where is the safe 
combination? 

EUQA LPEH TNOG NlTl 
RWSU ONIM ULYN ITEH 
TDAER 

Zork 1 fans, want a 
smashing, alternative way of 
dealing with the Cyclops? 

MIGT ASDUE SSYD OTUO 
HS 

Your is Perils and Pickles 
Hugo North 
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Fast, flexible efficient 
file copying from Geoff 
Hatts for CBMS4 disc- 
drive fans. Up to 58.4K 
can be transferred from 
one disc to another. 



/ riins(lis(.. 




his program runs on a 
Commodore 64 with the 
1541 disc drive connected 
and allows you to 
^transfer files up to 58.4 Kbytes 
— 236 blocks — long from one 
disc to another. What makes 
this program special compared 
to simple file copying programs 



•♦*< 




HA** 


•• 




TRWSDISK V2.© 




•• 








•« 




(LOADER) G,HftTTO 


'95 


** 








** 



2a fte« 

» f(tn 
«o (ttn 

50 REM 

60 Hcn 

70 ROI 

ea c 

« ! 

lae PRINT 

ItO PRlNt- PU<*.t Ut^llNAIlUN 01S». IN WJIVt- 

120 r»INT 

tie fftlMT- TVPt T*C RCTURN KCV MMEH R£ADY. - 

i4e t 

ISO GET CM tlFCfttOCHfWIlS) THEN ISe 

IM> PRINTiPRlNTiPRINT- SAVING CODE TO OlSK - Fl.eASe HAIT." 

1?0 : 

leo OP£N 8,s,a,-TitANS0is«< v2.e.p««6.M- 

IVB I 

200 READ ADDRESS 

210 eeOIN - ADOR£SS 

220 rlAKWiMStK - *58 

230 I 

240 PftIHT«6,O««*fA00l%ESS AMD 2S5>i 

ISO PfIINT«e,0«* (ADDRESS / 2S&) I 

260 > 

270 DEF FN LINEMUHBtRlA) • P£EK<63) ♦I^EtK <6'«> •2S6 

280 I 

300 rOR COUMT-) (O C1Atwn[i(ift:00SU» 4aO:R£AI> CXCK^UM 

310 IF SUnOCHECKSUM TfCN PRINT"CI«CKSUH ERftOft IN "IFK l,INtKUM£€R(0>»GOTO«20 

JiO I, - ru LrNeNUne£R(e>iF«lHT L 

538 IF ADDRESSOL^e THEN P«IHT"LI««: tVUDEffll.;' MOT IN ORDER "s 13010620 

3«0 Ntxr COUNT 

330 CLOSCa 

3«« PRIMTsPRINTiPftlWT- EXECUTABUE FILE CfttATEOr" 

370 END 

3Eta t 

Z'>a : 

tea sun • o 

418 f-Oft I-l TO 8i«eAI> F.NIHY* 

420 GOSUB 400 

430 M»INT«8,C«RI<£NlRy>I 

440 ADOnCSS • ADOftESS^-llSUn - SUn^ENTRV 

450 NEXT 1 

460 ktrLtfn 

470 : 

4B8 If L£W<ENTRV#><>2 THEN S70 

490 At - RI8KTt(EinRV*,l>:(iOSU& tiSOlENTHV > V 

SCO A» " Lerr» (CHTftYl.DiOOStlB SjaitNIIiV - ENIR¥»V»li 

SJO ftCtURN 

520 I 

530 IF A»<-0- on Ai>"F' OH (A»>-f- AMD Af- "A") THEN 370 

S40 V - ASC(A»>-48*7»<A«>"9-) 

SSe RETIAN 

S«0 I 

37B PRINfDAIfi fcHKOH IN "sfH L INtMjrllrt-K <0> 

SeO 1 

3<»0 I 

600 Ren •••• DATA EiMMXt L>£:TeCIEI> ••*• 

»tO I 

620 a,osc 

630 OPEN l3,e,lS,''S:TRA^SDIS»; V3.0" 

640 (xose ts 

630 PftlwriPRINTiPRIHT- EX6COTA6LE FILE DELETED.* 

660 END 

670 t 

680 : 

6V0 DATA 294V 

700 t 

2049 DATA 3C.oe,Cl,07,<7e,32.30,S?.:S67 

2037 DATA :;a,3A,14,l4,14,14,14,14,232 

2063 DATA 14, 14,34 ,32,41 ,4e, 33, 44,300 

2073 DATA 49,93,40,20,36, 32, 2£, 30, 493 

2eai DATA 2«. Z0,20. 47. 2E.4S. 41,34,442 

2089 DATA 34. 4F, 29. 00, 00, 00, 00, 20. 249 

2097 DATA 84,FF,20,8A,FF,20,E7,FF, 1330 

2103 DATA 20, 31, 12, A9, OF, 00, 20, DO, 664 

2113 DATA 8D.21 ,D0,A9,CD,2O.D2,FF,1061 

2121 DATA A9,93,2a,D2,FF,A9,BE,20,lI36 

2129 DATA D2,FF,A9,0a,20,D2,FF , A9, 1308 

2137 DATA 01 .8D,3C,03,2C.32,0[l, Ae,49fl 

2145 DATA OF ,A9, 00, 19. 41, 03, 88, to. 429 

2153 DATA FA,C9,0e.Fa,03.2O.3B,OB.796 

2161 DATA D0,0C,8D,3D.0J,eD,3£,03,63t 

2169 DATA 80, IF, 03, BD, 40,03,20, 23,484 

2177 DATA 0B,2O,3Z,ie,e4,?2,A0.C6,Sa& 

2103 DATA iiV,DI,Oa,79,F9,f-t'',SS,10,I211 

2193 DATA |:7,A9,0F,A8,A2,08,20,BA,987 

2201 DATA FF.A9,ea,20,E>D,FF,20,C0,IlZ4 

2309 DATA FF,»0.34,;«,1»7,FK,DO,2» ,120B 

2217 DATA A9,ae,20.34, 1 1 ,A9,Oa.A2.609 

2223 DATA ee,86,C6,20,7F, t0.AA,B0,lk>6 

2233 DATA CA,0e,48,BD,C3,ea,4B. A9,91S 

224] DATA Oe,60,e4,bB.6e,03,A2,D6,986 

2249 DATA 3F, 08. 09, OB. 00. OE .BE, OF , 147 

2257 DATA 40,F9,FF,F9,FF,F9,FF,48, 1648 

2263 DATA A9,0F,2O.C3,FF ,20.CC,FF , 11S7 

2273 DATA 68,4C,F9,E0,AD, ;C,0',A2. 1031 

2281 DATA 03, 20, 7F, 10, C9, 03, 00, 05,397 

2209 DATA A9,aD,4C,l>0,08,4a, A9,06,676 

2297 DATA 20.34,11 ,3O,3S.0». 20. 67, 338 

2305 DATA 0F,60,A4,87,F0.EA,eD,3C.1141 

2313 DATA 03, 20. 25. OB. 20. OB, DB.A9. 306 



is both the presentation and the 
ability to change the file's 
pareuneters once the file has 
been loaded into the computer. 

The program can copy 
sequential (SEQ), program 
(PRG) and user (USR) file types 
— but not relative files — and 
can intelligently convert from 
one type to another in memory. 
The new file can then be re- 
saved on disc. 

The program supports a 
screen directory which also 
shows the total number of files 
which are displayed to the 
screen. A disc command facility 
is also included and the disc 
drive status can be read whilst 
in the main menu and is 
automatically updated after disc 
I/O. 

The whole program has been 
designed to be extremely simple 
to use and is entirely menu 
driven with a powerful "pop- 
up" menu system. To select an 
option use the vertical cursor 
keys to control the cursor 
position and type Return. 

When the program prompts 
for filenames and start 
addresses, the last entry or 
address which was entered is 
remembered and displayed on 
the input line. This allows 
simple modification of existing 
filenames and start addresses. If 
the last entry is not required 
then it may be removed in one 
keystroke by holding down the 
shift key and typing return. The 
new filename or address can 
then be entered. 

After running the program 
you are presented with the main 
menu. The following describes 



each option in detail. Remem- 
ber, to select an option, use the 
vertical cursor control keys to 
position the cursor and type the 
return key. 

When you select the Load 
File option you are presented 
with a sub-menu which asks 
which program type you wish to 
load — sequential, program or 
user. When this has been 
selected, enter the desired 
filename followed by pressing 
the return key. The program 
will now attempt to load this file 
into memory. A bell sounds to 
indicate that the loading process 
has been completed. 

If the disc error status — 
shown in the bottom display 
box — is OK then your file has 
been loaded correctly. If it says 
Out of Memory then the file 
which you attempted to load 
was greater than 58.4 Kbytes — 
236 blocks — long. If the status 
line says File not Found then the 
file does not exist on disc — use 
the Directory command in the 
main menu to check the disc 
contents. 

With the file loaded into 
memory, use the Same File 
option as often as required to 
save copies of the file to disc. A 
sub-menu is presented which 
allows you to create a new copy 
of the file on disc, or it eillows 
replacement of an existing file 
with the same filename. 

When the program is asked to 
replace an existing file on disc, 
it first erases the old copy and 
then creates the updated version 
from the file stored in memory. 

This overcomes a slight 
problem using the @0: replace 



2321 DAtA ee,A2.08.AO,2e,l<«,FF,A3,984 2609 DATA 57. 99. 44, 03, A9, 08, A2, 08.650 2S97 DATA 60,A9.00.03,b7.A::,27,A'>,9&t 

2329 DATA 92,A2,4l,A0.03.2Q,etl.FF.lO12 3417 DATA A0.08, 20. BA.FF, 10,65,92,976 2905 DATA 20, vD,00.02.CA.IO,FA,aa, 735 

2337 DATA 20.C0.FF.B0.39. A9,00,0D. 1054 I 2«J5 pATA 69.04.A2.41 ,A0,e3,70,DD, 720 ,-91^ DATA eA.49,A9,0b.20,34. 1 t .A9.660 

2343 DATA 30,03,8D,3e,03,A2.00,20.472 2633 DATA Ff .2«.CO,FF.eO,52.20,OC.1244 .-921 OAIA 12,2tt, 16,E/. A9.9A.20. 16.600 

2333 DATA C6,FF,B0.4A,A9.BF, 20,34,971 2641 DATA OC, I8,eA,69.4A,83.33,98,691 2929 DATA E7, lS,A2.07,AO,04.20,FO.a60 

2361 DATA 1 1 ,AD,3C, 03,09,01 ,00. 0E,677 J649 DATA 69. 16.BS.36.2O.08,De.A2,33O 2937 DATA FF.AE,3D.03.flD,3£,03,2e,763 

2369 DATA 20, CF, FF .&0, 39. 80.30,03,932 2437 DATA Ce,20,C9.FF,t<0,;A,A0.00.890 2943 DATA CO.OD. 10. A2,BB.A0, 04,20,707 

2377 DATA 20,CF,FF,8D,3e,03,2a,CF ,939 2t,bi DATA A0.3C,03,C9,01 ,D0. l3,AD,83e 2953 DATA FQ,FF,AE ,3F,Q3. AD.4B.03,973 

2385 DATA FF .&0,2B,2O, AD,89,20. 14, 740 2675 DA1A 30,Oi,20,D2,FF,80,29,20,810 2961 DATA 20,a>,B0, IS. A2,BF,A8,04 ,791 

2393 DATA as, BO, 30.20, 67, FF,FO,£fc,l 183 2e,9i DATA 87. FF, MS. 34. AD, It, 03, 20. 932 2969 DATA 20, FO.FF, 20, FD, OB, A9, 00,1004 

2401 DATA 38,A3,22,E9,4A,BS.-22,Ai,a94 ^6^9 DATA D2,FF,20,FC.OA,20,iy2.FF, 1236 2977 DATA 20.34 , 1 1 , A9,98, itl, S6,e7,707 

2409 DATA 23.E9, 16.83,23, 18. A3. -'2, 681 269? DATA BO, 16, 20,B7,FF ,0O, II ,20,923 2995 DATA 20, 36. OB. 20, 30, 10,68, AA. 472 

2417 DATA 60,3D,03.eD,3F,03.A5,23,580 ;7e3 DATA 14. 09, BO. OC, AS, 23, CS. 36, 6/0 2993 DATA fl9,D3.20, 7F , 10, AA,BD,C6.904 

2423 DATA 6D,3£,03,aD,40,e3, A9,e8,SS9 371; x>a1a 9O,6S.flS,22,C3,3S,90,e2, IS9S 3001 DATA 0B,4e,BD,C2,OB,48, A9,ee,7]e 

2433 DATA 20,C3,fF,;e,CC,FF,A9,00.1l42 2721 DATA A9.0S.20.C3.FF.I0,CC.FF , 1 :30 30e9 DATA 60,C9.£A.U , AF.8B,0a,0C,7S7 

2441 DATA 4C,A3,0E .A9,aC ,20,34 , 1 1 ,537 27J<» OflTA A9, 37, 83. 01 ,4C, A3, 06,33, 694 3017 DATA O8,A9,06,2O,34, 1 1 ,20,3B,37S 

2449 DATA A9.08.2a,C3.FF,20,CC,FF,lI30 2737 DATA 50,33,43,32,33,3! ,47.32.633 3023 DATA 08, 20, 67, OF, A4, 87, FO, 03. 731 

2457 DATA 20.43, 12, AD, 30,03, AE,3e,390 2743 OAIA SA,4U.Ae,eO.A2,e6,&9,41 , 7S8 3033 DATA 2O,25,OB,fl9,0S,A2,02.4C.492 

2463 DATA 03,8S,3F .03, 8e. 40,03, A9,3«e 2733 OAIA O3,0D,ttl,0A,F0,OC,CA. 10,939 3041 DATA 61 ,08, 10,A2, t6,A0. 14,4C.372 

2473 DATA 03, 4C, BO, 08, 78, AO, 34, 84, 727 2761 DATA Fe,C8,C4,92,90,£E.68.AA, 1446 3049 DATA FO,FF,AO,3C,03,A2.04.20.929 

2481 DATA 01 , AO.OO.VI ,22,AO,3/ ,84 ,68/ 2769 DftIA 18, 60, 48, A9, 13,20,34. 1 1 ,481 5057 DATA 7F,ia,BD,3C,D3,A9,e4,A2.682 

24B9 DATA 01 .50, 00,20,09 .eA,(>0,ISF .603 2777 DATA 68,2O.F2,0A.09 ,80.80. 74. 782 3063 DATA e2,4C,61 ,08. AE,3C.e3,BD.61Z 

2497 DATA A9,Oa,20.7F , tD,C9,UO,Fe. 785 2783 DATA 07,20,43. 12. 68. aA.A9. 02. 369 3073 DATA aO,eA,2a, I6,E7.BD.B3,0A.849 

2303 DATA 3/.C9,02,D0,O3, A9,O0,4C, 716 2793 DATA 38, 60,M,3F,2A,2C, 3D. 40,484 3061 DATA 20, 16. £7, 00,06, eA.4C. 16.764 

2313 DATA 60,00. A9. 1) ,20.34, 11. fl2, 633 2801 DATA 24,46. OA, 66,29. 3F, 90, 02. 472 3069 DATA E7,A9, 09, 20, 34,1 1 ,A9, 12,697 

2321 DATA OF,20,C9.FF,BO,lF,A9,33,962 2809 DATA 09,40,60, 78, A9, 34,85,01 ,644 3097 DATA 20, 16. E7,A9, 81 ,20. 16, £7,868 

2529 DATA 20,D2,FF,B0. 18,B9.3A,20.956 2B17 DATA A0,00,B; ,22.A0,37,S4,01 ,7l9 3105 DATA 18,A2. 16, AO, 1C,20,FO.FF.923 

2337 DATA D2.FF, A5,92,Fe,0F , AO.CO, 1191 2823 DATA 3e.6e.aV.4A.A2. 16.S3.2i;, 770 3113 DATA M, 30, 03, AD, JE, 03, 20, CD, 713 

2545 DATA W, 41 ,03,20.02. FF ,60.65.931 2833 DATA 86. 23, 60, E6, 22, DO, 02, E6. 96V 3121 DATA 8D. 23, 32, OB, AO, 00, 89,00, 639 

2333 DATA CB.C4,92.De,F3,20,CC,FF, S484 2841 DATA 23,AS,23,C9.FF,D0,04. AS, 1068 3129 DATA 0) ,F0, 06, 99, DO, 02, CO, DO, 010 

2361 DATA A2.0F.20,C9.FF.BO.OC .A9. 1022 204V DATA 22,CV,FU,6ffl,A2, OF ,60,00.945 3tS7 DATA F3,ie,A2, l6,A0.1C.20,Fe.9t3 

2569 DATA 10,20,34. 1 1 ,A9. 49, 20, 02, 601 2837 DATA 02.9D.41 ,03.CA, lO.F 7.A4,836 3145 DATA FF ,A9,e5,20,79,OF .A9,3A,B24 

2377 DATA FF ,98,e6.20.CC,FF,4C,A6, 1 1 38 2863 DATA 87,00, 11 .90,02. A8, 10,84, tf46 3153 DATA A4, 87, FO. 80,99,00. 02, A9, 1 100 

2383 DATA OA,20,CC.FF,A4,92,fl9,2C, 1024 2875 DATA 92.60,2S.52.DD.A6 .''2.86.813 3161 DATA FF,A2,01 .85.76,86,78.20.962 

2393 DATA 99. 41. 03, 99, 43,03. AE.3C. 678 2881 DAIA 87 .FO.OA.CA. BD, 41 ,07.90, 1049 3169 DATA 7F.0C, BO, AD, 20, 79.00,00.849 

2601 DATA 03.8D.BO.0A,99.42,O3,A9,769 2889 DATA 0O,02.CA,l0.F7,2O,£3.0P.737 SI77 DATA A8. AS. 62, A6. 63, 85. 22. 86. 997 
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command provided by the disc 
drive, which saves the updated 
version first and then scratches 
the old version. This can rcsuh 
in a Disc Full error when 
updating a file on a disc which 
only has a few blocks free. 

If a Disc Full error should 
occur when using the save 
option do not scratch the now 
starred file — as it appears in 
the directory — or you will 
stand a chance of corrupting the 
disc. You should always 
validate a disc when a starred 
file appears in the directory. Use 
the Send Disc Command option 
in the main menu to issue a 
validate command. Note — this 
I}oint also applies in general 
when saving a Basic program 
using the 1541 disc drive. 

Use the Change File option to 
vary the file parameters, i.e. the 
program name, start address 
and file type. It is quite useful 
to be able. to change the file 
from one type to another or a 
program's start address — in 
decimal. For example, a 
sequential file stored on disc can 
be converted by loading it into 
the Transdisc program and 
storing it back on disc with a 
different file name and as a 
program file with a start 
address. 

This allows you to load to file 
straight into memory where you 
can inspect the contents. 
Remember, Basic programs are 
tokenised, and so not much is 
gained by converting them to 
sequential or user files. This 
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3193 
3201 
S20« 
3217 
J22S 
3213 
5241 
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5237 
3265 
327J 
3381 
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i3I7 
3345 

3V.1 
5369 
3377 
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3409 
3417 
5425 
3433 
344 J 
3449 
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73.2a.DC.0C.2a.EC,eC,A9,74e 3473 data 29,Ae,B2,2fl,BD,FF,2e,Ca,9B3 3761 DATA 96.20, 16, £7, A9. 12,20, 16,678 4B49 

0I,A2,a2,4C,6I,eEl,A9,M,93e 340: DATA FF ,Be,7 t ,AZ,eD,2e,C6.FF, 1204 3769 DATA E7, AZ,eF.:a,C6.FF,B«. 13. SOSa 4037 

63,62,83,63,20,73,88.20,642 5489 DATA Ba,6A,20.CF,FF ,2a,CF ,FF.127a 3777 DATA 2B.CF,FF,2e, 16,E7,2«,67, 994 4B63 

A9,aC,90,l». £9,30, 48, 28,737 3497 DATA 28,CC,FF,A9,69,Ae,ae,2e,971 3793 DATA FF.FB.FS. 28, CC.FF, 20,43, 1 333 4873 

B3.eC.68.ro,eC.6S,62,8S,ei5 jseg oATA IE,AB,AS.D6,C9,ie.0e,a3.Sei8 3793 DATA l2,A9,eo,4C,De,M.2e,CC,6«3 4881 

62, A3, 63, 69, 88. 83,63.90,843 JJJJ DATA AD, 90. 82, 08.87. 20, 16, BE, 399 3881 DATA FF.A9, 1F,A8,0F ,20, IE . Aa,863 4M9 

e3,A9,08,aS,62,8S,63,60,9S5 JsJi DATA A5,9e,De.88,28.El .FF.Dffl, 1245 3809 DATA 20,CF,F>',CV,8D,»'0,7e,C9, 1 IB] 4897 

C9,38,98,O3,i;9,SA,38,t9,970 3329 DATA E9,E6, 02,18, A9. 00, 28, 03,896 S81T DATA :e,F0,FS,48,C9,4CFB,::2, 1 142 4183 

C6. 60, 48, 86, 62, 26. 63, BO, 783 3537 |>ATA FF,20,CC,FF,A9,8D. 28, 16,902 382S DATA A2,BF,2e,C9,FF,»0. ie.6S,961 4113 

28. AS, 62, 05, 64, A3, 63, 83. 923 jgSs DATA £7,28. 16, C7,2«. 16, £7,28,853 3833 DATA 28,D2,FF ,20,CF ,FF,C9,eD, 1203 4121 

63,86,64,26,65,80, !2. 86. 346 3333 DATA 16, £7, 20,34, I 1 , 18. A2, 16,562 5841 CATA FO, OS, 20,02, FF, 98, F4,A9, 1299 4129 

64, 26. 63, »a,OC, AS, 62, 63, 791 3361 DATA AO,OC,2O.F0.FF ,A9. 12,28,918 3849 DATA 93,20,16, £7, 20,CC,FF,4C, 999 4137 

64, 95, 62, AS, 63. 65. 63. 05. 9;0 3369 DATA 16,e7, A9,9C, 20, 16,E7, A6, 1829 3837 DATA A3,8e.28,37.BF,F0,D<r,4B.87I 4143 

»3. 68, 68, 38, AD, 3F, 03, ED, 83! 3377 DAT* e2,Ee,Ce.98,02, A3,ae,A9,903 3863 DATA 28.CC,FF,4C,ee,eF. IF ,eD, 634 4153 

JD,83,AA,AD,4a,83,ED,3e,773 3383 DATA 88, 20,CD,BD,A9,8E , Aa,8e,9t I 3873 DATA 93, 8D, 80, 45, 4E, 54, 45, 32, 335 4161 

83. AS, 68, A3. 22, 80,30,03. 671 3593 DATA 28, IE. AS, 60.48, A9, 00,20, 613 3681 DATA 28, 44, 49, S3, 4B, 20, 43, 4F ,309 4169 

AS,23,8D,3E,83.t8,8A.63.669 3681 DATA C3. FF, 68, 38, 60, A2. 00.20,913 3M9 DATA 40,40,41 ,4E, 44, 20. 33, 34 .364 4177 

22, SO, 5^,03,98,63, 23,80.678 3689 DATA C6,PP,20,S9,eC,2e,39,eC ,723 3897 DATA 32, 49, 4e, 47, 80, 80.88, 28, 362 4183 

48, 83, 68, A9, 80, 83, 04, 20, 789 3617 DATA £6,82, A9, 28,23, D2,FF, 20, 962 3983 DATA S7,eF,Fe,eA,A9,0«,20. 34 ,613 4193 

7F,lO,C9,e2,F0,60.A2,04.86I 3623 DATA 02, FF ,20, D2.FF .20.59, 0€. 1897 3913 DATA 1 1 , A9,ee,4C,De,8e, A9.aF.63a 4201 

e6,96,A2,;4,eE.29.02.ft;,fl29 3633 data eS, A3, 20, S9,0e, 83, 62, 20.638 3921 DATA 2B,C3,FF,4C,E2,FC.A9, 12,1223 4»9 

30, eE.2A, 82. A2.3A, BE, 2(1,639 Zb*'. DATA Dl ,8D.A9,2a, 2e,D2,FF, 28, 1 128 3929 DATA 28.34, 1 1 ,28,43, 12. 20, £4, 478 4217 

e2.A2,2A,aG,2C,BZ,C9,e8,393 3649 DATA 39, eE,A2, 01. 86.04,09. 00,813 3937 DATA FF,F0.F8,C9, 59,68, A9, IF , 1332 4223 

F8, 37. A9,«A,a8.S4,ll ,16,399 3657 DATA F8, ©6,20. D2,FF, 4C.48.ee ,897 39*3 DATA 20,l6,e7,A9,l2,2«,l6,E7,737 4233 

A3,!6,Ae,ia,38,FO,FF,A9,1056 34,^5 DATA 2e,CC.FF, A9.eD.4C,D2.FF, 1214 3933 DATA 28,30, 10, 20, £5,08, A9. 10,531 4241 

12,20,16.£7,A9„1F,20,16,537 3673 DATA 20, CF,FF,A6, 90, 00, 81,68.1109 3961 DATA 83,97.20,32, 18,64,02. 38.604 4249 

E7, 20, 32, ii4,A9, 14,20,79,698 3681 DATA 68,68,68,66, 18, 4C, CD, 8D. 734 3969 DATA 20,F0.FF,S4,[:9,86,CA, 18. 1220 4237 

eF,A4,B7,F0.14,Aa,22,B9,I0ei 3689 DATA 00,93,80, IF ,28,20,20,33,383 3977 DATA 98, 63. 02, AS. a2, 16,28, FB, 879 4263 

0«, 02, 99,2c, 02, 86,18,^7,688 3697 DATA 33,43,20,33,40,49,46,34,366 3903 DATA FF, A9, 88,65. CC, 20,42, Fl , 1 108 4273 

:e, AS, 87, 63. 96, 69, FF, 85, II 16 3703 DATA 20, 48,43,39, 20, 46, 4F, 32, 528 3993 DATA Fa, FB.C9, 80, 00,06,20,02, 1881 4281 

96,28.81 .8D,A9. DO, 85, C6, 824 3713 DATA 20,4E,4F,20,53,4J,S2,4F,345 4881 DATA 18,4C,96,0F ,C9,BD,F0.3E,773 42*9 

2B,E4,FF,F0,FB,29,7F.C9,137S 3721 DATA 4C,4C,0D ,00,00,20,46,49,333 4889 DATA C9,BD,F0,E9 ,C9,94 ,FB,E3,I633 4297 

65.Fa,F5,A9,93,20,16,E7, 1889 5729 DATA 4C, 43, 20, 33, 29, 20, 44 ,49,482 4017 DATA C9,e3,Fe.Cl ,C9. I4,D0. 1 1 . 1243 

4C,A3,eE.A9,e0.4C,Be,ea,6e2 3737 data 33, so, 4C, 41, 39, 43, 44. 2E, 376 4023 data A6,B2,Fe,D9,A9,2a,CA,e6,1162 

A9,FE,B3,82,A9,0D,A2,88,910 3743 DATA 00,88, A9, 87, 28, 34,1 1 , 18,314 4033 DATA e2,9D,00,02,A9 , 14,4C,D3,639 

Ae,8e,28,BA,FF,A3,96,A2,llia 3753 DATA A3, l6,AO,O3,20,F0,FF,A9,l043 4041 DATA BF, A6.eZ,E4,97,Fe,C6.9D, 11S7 



DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 



82, £6 
00,86 

66, CC 
CO, CO 
86. C4 
3F,10 
28,32 
20, PO 
88, «S 
A9,2e 
A9,90 
S3,D4 
1^9, DO 
3F,C9 
01,06 
B7.98 
Ae,lB 
83.08 
03, 4C 
A9.90 
lb, £7 
16. £7 
34,11 
20,03 
08.02 
C9,SC 
A9,00 
C3,:4 

ee,ii 

80,10 
BS.AO 
08, F8 



,02 
CF 
.4C 
64 
,E8 
,A9 
.80 

,rr 

04 

20 

26 

.*£ 

02 

SD 

,D4 

,E3 

,89 

DO 

16 

,20 

2» 

4C 

20 

II 

,£6 

.FO 

,60 

.FD 

,6B 

68 

SA 

,20 



,88.CC 
,2»,3F 

,96, OF 
87, A2 
06, CC 

.80.23 

,A9,ee 

,C4,C9 
A9,90 
16, E7 

16, £7 
,09,18 

.C9,aD 
,00,82 
,20,16 
.A9,8e 
,FF,01 
,F6,6B 

E7,A9 
.16, £7 

16. £7 

16, E7 
,52,11 
,20,02 
,BC,AO 

07, CA 

,A9,ee 

OS, £6 
BO,F3 

A8,ee 

,A2,eB 
,E4,FF 



,85,04,916 

10,A9,815 . 
,20.32,693 
.08,06,019 

A9. 20, 1324 

,16, £7, 610 

,83,82,323 

,Fa,lC,l3S« 

20,16,894 

28,16.771 

28,16,896 

6e,AB,933 

08,82,611 

A9,3F,1816 

E7,C8,994 

83,04,1266 

.C9,38,946 

C9, 14,1118 

08,83,874 

,A9,2e,ie24 

,A9,9D,B96 

,4e,aA,824 

BE, 73, 537 

1 1,E6,769 

,00,01,1036 

DO, £1^,1424 

,63.14,691 

14,48,894 

.C6,14,79a 

A9.3C.722 

48.68,672 

,00,00,1396 



('isihiii ctnifiniicil on 
iH\i nam) 



YOUR COMPUTER. JANUARY 1986 97 



(cimtimu'tt fnun prf\h>u\ piigc} 



Option is more useful on data 
files or source code from 
assemblers, etc. 

If the file in memory is not a 
program file then the start 
address is set to zero and the end 
address is actually the number 
of bytes in the file. To find the 
number of bytes in a program 
file, subtract the displayed start 
address from the end address. 

Use the Directory option to 
display the disc contents to the 
screen. If you ask for a match, 
enter the match when prompted 
and use wild cards — stars and 
question marks — where 
appropriate. See your disc drive 
manual for more information 
on wild cards. 

When the directory display 
has finished, type any key to 
return to the main menu. 



The Disc Status allows you to 
inspect the disc drive status 
when you are at the menu. The 
disc status is displayed on the 
bottom display box. 

Disc CMDS allows you to 
send disc commands to the disc 
drive to do "house-keeping" 
jobs, such as deleting unwanted 
files and for validating and 
formatting discs. A confor- 
mation sub-menu is provided to 
help prevent accidental 
formatting of your favourite 
disc containing your best 
programs! ' 

Sometimes, the disc drive can 
get confused. If at any point 
you feel the disc drive is not 
behaving correctly, issue a U; 
disc command which will reset 
the drive. For example, 
continual Drive not Ready 
messages can sometimes occur 
after failing to put a disk in the 



drive when saving a file on the 
first attempt. 
Reset 64 resets the computer 

— performs a cold start. Note 

— the file in memory and the 
program are both lost after 
execution. 

To get a copy of this program 
on disc, type in the program 
listed and save it. Now place a 
disc in the disc drive to receive 
the executable copy of this 
program and type run. If all is 
well, then the program will have 
saved an executable copy of the 
program on disc. If not, then 
the reported errors in the Data 
statements must be corrected 
and the listing re-saved ready 
for another attempt. 

The program may be 
reloaded and executed when 
required by typing: 
LOAD "TRANSDISK V2.0",8 

This program has not been 



designed to transfer a large 
quantity of files from one disc 
to another — better to use a 
program specifically designed 
for batch copying. It does come 
into its own, however, when 
you wish to copy a file, but also 
to change or inspect all of the 
file parameters in the process. 

Text is not destroyed 

It should be noted that all of 
the individual functions selected 
from the menus do not affect 
the file loaded in memory, i.e., 
using directories, disc functions 
etc. 

Even if the disc drive 
produces an error when 
attempting to save a program, 
the text in memory is not 
destroyed. In fact, once in 
memory the program can be 
saved as many times as required 
on different discs. • 



(ctnitinued from previous page) 



4337 
4345 
4353 
43&1 
4305 
4313 
4321 
4329 
43A9 
4377 
4385 
4393 
44ei 
4409 
4417 
4425 
4433 
4441 
4449 
4457 
4465 
4473 
4481 
4489 
4497 

4ses 

4513 
4521 
4529 
4537 
4545 
4553 
4561 
4569 
4577 
4S8S 
4593 
4601 
4609 
4617 
4625 
4633 
4641 
4649 
4657 
4665 
4673 
4681 
4689 
4697 
4705 
4713 
4721 
4729 
4737 
4745 



DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 



CB 


,E6,14 


,40 


BD, 


00 


.02,20 


23 


11, 


14 


,4C,BD 


,10 


AS, 


50 


,98,18 


65 


SB, 


ee, 


D0,F3, 


Bl, 


8B, 


8B, 


4C,C3, 


10, 


48, 


BC, 


91, 8B, 


68, 


C9, 


C9, 


11, D0, 


0A, 


20, 


8C, 


09,03, 


18, 


F8, 


18, 


C9,BC, 


00, 


04, 


38 


60,20, 


EB, 


11, 


8B, 


C9,BC, 


38, 


F0, 


11 


18,60, 


48, 


20, 


78, 


12, BE, 


79, 


12, 


15 


B9,72, 


12, 


80, 


73, 


12,85, 


8F, 


20, 


60 


20, 6F 


111 


IB, 


74 


12,85, 


BB, 


A9, 


83 


8C,BE 


73, 


12, 


D5 


11, CA, 


D0, 


F8, 


0A 


OA,AB 


68, 


60, 


8D 


A5,8C 


29 


03, 


8E 


A0,00 


A9 


A0, 


C4 


eF,90, 


F9, 


20, 


9F 


11, D0 


FB 


A0, 


8D 


86,02 


4C, 


FV, 


A9 


,A0,20 


,15 


12, 


A2 


00, Al 


14, 


E6, 


E6 


15, C9 


,00 


F0, 


F0 


06,20 


15 


12, 


48 


20, F9 


11 


20, 


00 


20, P9 


11 


20, 


60 


,20,05 


,11 


le, 


28 


85, 8B 


83 


8D, 


00 


,85,8C 


.29 


,0i. 


ee 


,60,38 


,A5 


8B, 


8B 


,A5,8C 


.E9 


,00, 


A9 


,A0,20 


.15 


12, 


F7 


,AD,86 


,02 


,48, 


86 


,02, A9 


.A0 


,20, 


8D 


,86,02 


,60 


,AA, 


BB 


A9,00 


65 


8C, 


0D 


8A,29 


,3F 


49, 


AD 


86,02 


■ 91 


8D. 


48 


,A9,0F 


,8D 


18, 


8D 


05, D4 


A9 


SI, 


68 


.60,48 


.8A 


48, 


04 


,D4,A9 


30, 


A2, 


D4 


,8E,01 


.04 


20, 


10 


,8D,04 


,D4 


20, 


00 


,80,01 


,04 


68, 


A2 


,00,20 


,B3 


EE, 


60 


,05,12 


.01 


02, 


13 


,06,13 


,0A 


80, 


13 


,08,16 


,10 


04, 


13 


.0E.13 


,0D 


08. 



,10.09,91,1050 

,90,BD,C6,1017 

,I4',"6»,A0,742 

,A9,00,65,766 

,49,80,91,1249 

,A0,0O,A9,827 

,0D,F0, 10,1058 

,08, 11,90,637 

,06,B1,8B,940 

,20,02,11,884 

,A0, 00,61,773 

,04,2O,D2,1070 

,52,11,69,525 

,85,14,86,754 

,86,02,89,800 

,76,11,68,680 

,A9, 00,79,570 

,04,69,00,684 

,FB,B6,2e,e76 

,60,48,0A,I066 

,A5, 86,85,823 

,09,08,85,848 

,20,15,12,702 

,05,11,20,1026 

,01,A9,O0,963 

,11 ,A0,00,779 

,20,15,12,471 

,14,00,02,803 

,OA,C9,0D,916 

,4C,A9,11,579 

,D5,1I,A0,792 

,05,11,68,664 

,A5,8B,69,791 

, A3, 80,69,996 

,09,08,83,675 

,£9,50,85,1044 

,85,80,60,1046 

,C4,8F,90,883 

,A9,00,8D,93B 

,15,12,68,640 

,98,18,65,820 

,09,08,60,934 

,80.91,88,740 

,BA,C8,60,1029 

,D4,A9,0F,817 

,80,06,04,1015 

,A9, 11,80,809 

,75,80,00,853 

,69, 12, A9, 891 

,69, 12, A9, 697 

,AA,68,60,828 

,CA,D0,FA,1271 

,00,00,12,140 

, 00 , 00 , 8A , 1 92 

,00,00,CA,271 

.00,00.29.114 



4753 
4761 
4769 
4777 
4785 
4793 
4601 
4809 
4817 
4825 
4833 
4841 

4849 

4857 

4865 

4873 

4881 

4889 

4897 

4905 

4913 

4921 

4929 

4937 

4945 

4953 

4961 

4969 

4977 

4985 

4993 

5369 

5577 

5385 

5393 

5401 

5409 

5417 

5425 

5433 

5441 

5449 

5457 

5465 

5473 

5481 

3489 

5497 

5505 

5513 

5521 

5529 

5537 

5545 

3533 

5561 

5369 

5577 

5585 

5393 



DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 



14 


04 


OD 


.17 


,0A 


,00 


.00, 


14 


02 


13 


11 


,01 


,00 


00, 


14 


86 


23 


01 


.13 


,00 


00, 


14, 


00, 


25 


01 


.15 


,00, 


00, 


14, 


0£, 


25 


01 


,15 


,00 


00, 


14, 


08, 


25 


01 


.15 


.00, 


0O, 


15 


06, 


25 


01 


,15 


,00 


00, 


15, 


0E, 


0D 


02 


.04 


,00, 


00, 


13, 


00, 


2S 


01 


,15 


,00 


00, 


IS, 


04, 


25 


01 


.15 


,03-, 


00, 


15, 


B2, 


23 


01 


,15 


,00, 


00, 


15, 


00, 


25, 


01 


.13 


,00, 


00, 


15, 


00, 


25 


01 


.15 


,0O, 


0O, 


15, 


00, 


25, 


01 


.15 


,00, 


00, 


15, 


02, 


25 


01 


,15 


,00 


00, 


16, 


02, 


25, 


01 


.15 


,00, 


00, 


16, 


40, 


41 


49 


,4E 


,20, 


53, 


4C, 


45, 


43, 


54 


.49 


,4F, 


4E, 


40, 


4F, 


41 


44 


.20 


,46, 


49, 


45, 


2E, 


2E, 


2e 


,20 


,30, 


OD, 


41, 


56, 


45 


,20 


,46 


,49, 


40, 


2E, 


2E, 


2E 


20 


,30 


,0D, 


43, 


41, 


4E 


47 


45 


.20 


,46, 


49, 


45, 


2E, 


20 


30 


,00 


,44, 


49, 


45, 


43 


54 


4F 


,52 


,59 


2E, 


2E, 


20, 


30 


0D 


,44 


,49, 


33, 


20 


53 


54 


41 


.54 


,55 


,53, 


20, 


30, 


00 


44 


,49 


,53, 


4B, 


43 


4D 


44 


53 


,2E 


,2E 


,2E, 


3C, 


00, 


52 


45 


,53 


,45, 


54, 


43 


36 


34 


,2E 


.2E 


.2E 


20, 


54, 


52, 


41, 


4E 


,33 


,44, 


49, 


4B, 


20, 


56 


32 


.2E 


,30, 


20, 


20, 


20, 


20 


20 


,20 


,20, 


47, 


48 


41 


54 


54 


.4F 


,20 


27, 


35, 


00, 


45 


4E 


.54 


,45, 


32, 


4E 


45 


57 


20 


.53 


,54 


41, 


54 


20 


41 


44 


,44 


,52, 


45, 


53 


3A 


ee 


45 


.4E 


,54 


45, 


20 


4D 


41 


54 


,43 


,48, 


3A, 


33 


54 


41 


,52 


,54 


,53 


20, 


54 


0D 


2E 


2E 


.2e 


,2E 


2E, 


2£ 


2E 


2E 


,00 


,45 


,4E 


,44, 


20 


41 


54 


,20 


.20 


,00 


2E, 


2E 


2E 


2E 


.2E 


,2E 


,2E 


,2E, 


46 


49 


4C 


43 


.20 


,54 


59, 


45 


0D 


2E 


,2e 


,2E 


,2E 


,2E, 


2E 


2E 


2E 


.00 


,43 


,55 


52, 


45 


4£ 


54 


,2B 


,46 


,49 


,40, 


20 


49 


53 


.3A 


,00 


,54 


4F, 


41 


40 


,20 


,4F 


.46 


,0O 


,40, 


41 


44 


20 


,45 


,52 


,52 


,4F, 


3A 


.20 


.2A 


,2A 


,2A 


,20 


.4F, 


54 


20 


4F 


,46 


,20 


,40 


,43, 


4F 


52 


,59 


,20 


,2A 


,2A 


,2A, 


40 


4F 


41 


,44 


,49 


,4E 


.47, 


53 


,45 


,40 


,45 


,43 


,54 


,45, 


20 


46 


,49 


.40 


,45 


,2e 


.2E, 


2E 


,00 


,53 


.41 


,56 


,49 


,4E, 


20 


,4E 


.45 


.57 


,20 


,46 


,49, 



,69,175 5601 DATA 45, 20, 4F,4E, 20, 44, 49, 53, 314 

,91,204 5609 DATA 4B,2E,2E,2E,2E,00,4S,S2,410 

,DC,305 5617 DATA 41 ,53, 49, 4e, 47 ,20, 45,58 , 339 

, ED, 328 5625 DATA 49, 33, 54, 49, 4E, 47, 20, 46, 564 

,F9,342 5633 DATA 49, 40, 45, 20, 4F,4E, 20, 44, 507 

, IB, 114 5641 DATA 49,53,48,00,41,32,45,20,479 

,34,138 5649 DATA 39, 4F, 35, 20, 53, 53, 52. 45, 604 

,41,119 5657 DATA 3F, 20, 20, 2D, 20, 54, 59, 50, 457 

,70,217 5665 DATA 45, 20,27,59, 27, 20, 4F, 52, 461 

,8E,226 5673 DATA 20, 27, 4E, 27, 00, 22, 20, 22, 288 

,97,233 5681 DATA 20, 4E,4F, 34, 20, 41 ,40,40,522 

,89,277 5689 DATA 4F, 37, 45, 44, 20, 49, 4E, 20, 518 

,03,303 5697 DATA 46, 49, 40, 45, 4E, 41 ,40,45,577 

,EF,331 5705 DATA 00,00,00,00,00,00,00,00,0- 

,00,95 50ei DATA 00,53,41,56.45,20,20,53,450 

,2E,129 5009 DATA 45, 40, 45, 43, 54, 49, 4F,4E, 595 

,45,499 5017 DATA 00,43,52,45,41,54,45,20,481 

,0D,539 5025 DATA 46, 49, 40, 45, 2E,2E, 20, 30, 472 

,40,539 5033 DATA 00,52,45,50,40,41,43,45,521 

,53,395 5041 DATA 20, 46, 49, 40, 45, 2E, 20, 30, 458 

,45,540 5049 DATA 00,40,41 ,49, 4E,20, 40,45,484 

,48,382 5057 DATA 4E,55,2e,2E,2e,2E,20,3O,439 

,40,534 506S DATA BB, 41,48,41 ,48,47,45,20,454 

,52,443 5073 DATA 46,49,40,45,20,50,41,52,547 

,2E,S62 5081 DATA 41 ,40,53, 00,46,49, 40, 45, 526 

,4B,450 5089 DATA 20,4E,41 ,4D,45,2E,2E,2E,4S9 

,2£,S62 5097 DATA 2E,2E,2E,2E, 20,30,00, 46, 359 

,20,436 5105 DATA 49,40,45,20,54,59,50,45,572 

,20,465 5113 DATA 2E,2E,2E,2E,2E,2E,2E,20,354 

,20,492 5121 DATA 30,00,53,34,41 ,52,54,20,503 

,30,403 5129 DATA 41 ,44, 44, 52, 45, 53,53, 2e, 564 

,53,616 5137 DATA 2E,2E, 20, 30, 00,40, 41 ,49,412 

,20,401 5145 DATA 4E,20,4D,45,4E,55,2E,2C,51 1 

,2E,309 5153 DATA 2E,2E,2E,2e,2E,20,3O,0O, 322 

,38,511 5161 DATA 44, 49, 33, 4B, 20,44,49, 52, 534 

,20,467 5169 DATA 45, 43, 54, 4F, 52, 59, 2E, 00, 529 

,52,580 5177 DATA 4E,4F, 20,40,41 ,54,43,48,554 

,53,351 5185 DATA 2E ,2E,2E,2E,2E,2O,3C,0D, 335 

,52,523 5193 DATA 33, 43, 40, 45, 43, 34, 20, 4D, 557 

,00,453' 3201 DATA 41 ,54, 43,48, 2£, 20,30,00, 439 

,41,578 5209 DATA 40,41 ,49, 4E,20, 40,45, 4E, 549 

,2E,373 5217 DATA 55, 2E,2E,2E,2E ,20,30,00,361 

,53,449 5225 DATA 46,49,40,45,20,54,59,50,573 

,2E,330 3233 DATA 45,00,53,45,51 ,2E,2E,2E, 453 

,00,335 5241 DATA 2E,2O,3C,0D,5O,52,47,2E,43O 

,50,573 5249 DATA 2E,2E,2E,2O,3C,0D,55,53,41 I 

,2E,358 5257 DATA 32, 2E,2E,2E,2E, 20,30,00,358 

,52,454 3265 DATA 4C.4F ,41 ,44,20,53,45,40,548 

,45,551 5273 DATA 4S, 43, 54, 49, 4F,4E, 00,53,546 

,54,493 5281 DATA 45,51 ,20,46,49, 4C, 45, 2E, 516 

,4F,477 5289 DATA 2E,2E,2E, 20,30,00,50,52,405 

,52,359 5297 DATA 47, 20, 46, 49, 40, 43, 26, 2E, 483 

,55,412 S30S DATA 2E,2E, 20, 30, 00,55,53. 52^447 

,40,520 5313 DATA 20,46,49,40,43, 2E,2E ,2E, 458 

,8O,408 5321 DATA 2E,20,3O,0D,4D,41 ,49,4E,444 

,20,342 5329 DATA 20,4D,45,4E,55,2E,2E,2E,479 

,44,385 5337 DATA 20, 30, 00, 45, 4E, 54, 45, 32, 474 

,2E,458 5345 DATA 28, 46, 49, 40, 45, 20, 4E, 41 ,495 

,47,502 3353 DATA 40, 45, 3A, 00, 57, 4F, 52,48,527 

,40,317 5361 DATA 49,4E,47,2E,2E,2E,2E,00,406 
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THOUGHTS & CROSSES 

37 MARKET STREET, HECKMONDWIKE, WEST YORKS 



COMPUTERS 

Agrtcol F!£ W« *rt *h« CMS 

A(xie«fi JS«K • 720«<»**wt CMS 

esc P>u> McncorrouMrjndudn OfS) C4tt$ 

AcDmSvction (» UO HUE «tliiim) £99 

W SeKlnm 4»K I» tSO nWE •ortwsm) £99 

ZX SfyKVum Py» 4W H (M FWt »»«»») CliS 

kterxHKft S12 £1M 

Cammodaia U U £40 m£E Kirnn>*> C1U 

A(ni»d CK *** 4grMn) * £100 m££ K)Twv« ...,£199 
AnwtniJ CK 404 (cslair monlu') • CMO FftiC ufnw* 

£399 

AmitrM S12S (eel w«i <>iik *«wl C399 

Amnna «r2S (gnvi wwi Otk dnvcl - — C199 

StxtmrQL..... ,. ,..„.„.„_ 099 

Amnd PCW KW e*S8 

. IM »»»..—.».— 



l»RINTEItS 



Judd&SW - 

lJt» -EKtor IWl 

Own Mnoao* vriOt NIO 

Cnon n/OXMA wm NUi... 

rwmerJp ieX4>t09t wMl Mfi 

SmMt ConiH OWO 

fpMnlXSO _. 

tnam tCtHeat 

»o«w HfnSeCvtMnlui - 

BNMtlV Wrt'^IWl P>#M*-.,. 

tkeOm K*(*o»na 

Juki tlOO (Onvcnu Omv WhHD , 



..£399 

....tti 

..£290 

..E3SS 

£31* 

tais 

..„ Q39 

07 

£375 

CMO 

, £1«0 

..£390 



Juki 2200 <TrTm,T>iH IMxy 'Mitt Hknm CtHmrictttZJi 

Juki 6100 !»»«<» Fwdw £12» 

J»Ai 6100 Sfwrl fttOf £220 

Mn Slav 2000 KtnvtHa IWlV IMimD C250 

ShWm cmao Ktntmne*! ~ » tlS9 

hUnriMnwt -M* MT80 Ptut tC«ntwilC*> - £19S 

MwnMnMA Vr MTM CjODi 

Cornnoden MPSTOI CM 

s«t«Ko 0X9S »«» MMfxM «•«»._ ns» 



PRINTER RIBBONS 

ipMB MXffX«)(90 £* 

fpHnMXiTXIOO — — £• 

Sdketfu crwOiCMMnaden l»23 . £*■«> 

SalamtmOltO _ .- £*.» 

Ucnin* lomv M) — —' - tZM 

Amidn C12.S0 

MrS«n £».» 

N«C9023 _ - C7 

C«nocXao* Tm*o ,...,...,«..,„,,.... £6 

SM«»* craacMMVMnoMTMnM ..„ caw 

RUnwft *1 „ £T 

PaniMnKc w-PIW (MIX) £9 

aUMCUS ...._...»....._. — C4..30 

aoM€ ivkm _ two 

[>*!M MS „...._— - ttS 

Oiftllo Hy^on.... £« 

0«t*>S.'S — — - £3 

Juki SlOOiOfS _ t2 

Juki 6100AK „...._._....„ ;^.£6 

»««*r DM4 „ „ „....£i30 

er«hvHR» _..„ ~...- £299 

Bnitm MI009 ££390 

e^iMr ilnglMiiln >M1&>2t._ „«, ~..,~- £3 

»<n»v ttnttatM HRIV3B., ~ .- £3 

Braiti*- imAWU** HR1S2S ES 

S«nlK<>CW9« _ - £9.80 

IKWtSlt . txjot 

Ottmt 4 i « Wk pli i ii ■* 



I 



PRINTER LEADS 

DSC C«iesnl« nnw Im4 — CIO 

B9C S«W ^tW IMHJ »«.«..».»-»*.. ..*C)0 

Mfiiiiiiiach CtMneic* pHimm iMd ...» — DO 

Dr*9cn Ctmrenia piMo iHd _._ £10 

Ortc Ctrtpmtt pnnnr Ih4 __...._ _.. £10 

Anvuid Canotuicm srInHr had ..._ _ £10 

a ■n il Cmmne* prime >Hd - £io 

VMadm* w Cwwsnc* iHd - 9««cvun CW 

ITaim" f ts Caii imkj t laid - SoKSwn £W 

ZJttaMrlM* 1 MMIM ■O' - Spwmm £M9S 

QL to K332 iHd - fi*5S 

Cmmeic* M 3Sw«ir "O" iHd - CIS 

CanawkB to Cmmla Inri (19 

ftSJM O- 1e RS232 V „„__....,£13lS0 

BM to CMtiv>c* „..,.„...... CIS 

MSX 10 Ctrmnloa . « ~ £16 

Aiat S30Sr w Ctannk* CIS 



PRINTED INTERFACES 

EpMnl»132 kncrfK* £32 

tpMn (S232 kiMrfie* w«i 2K •ut»«r £72 

C*ion ll$232 IntofK* - £8S 

ShnM RS232 kitvfK* »>^ 2X Buftai £SS 

MtnnMnwi MT«0 ft$232 mm 2K tunw.^ £46 

Utnwmwi MTaO 2K Btitttr - £10 

JuURSI32k>HrfM.... , £60 

Ktmptteo InuifK*^ (nn>» £29.9S 

Kvreclen kiw><*C*4 MM) » ...C29A5 

TiwMn lnurt>« Irw) _...„—...__.....„....... — C36 

Qt C«r«wie» mutfe* £30 

»«to ft« Cr Ctrmmiw Hw^ieo iBOPOrtl C*M 64 Qripiio] 

_ £70 

S£ lo Ctmnno knpf m >« Cartneaen 4032/S096£70 
Wv Cwowiic* tTMrtxM lor C m wmdOU VIC 2ft'64 f SO 

Aectt IC OMr*i»» tAritUXW) £49 

A(«>t K SonH MtcrfK* C«<> £«9 

BKim Nil* 1 CM 



PRINTER PAPER 

MXX) Shtm or comnuoui rancf foM ixpar — £9 

1000 SingMrOouW* tractoi «Md Wxlt C8.S0 



MONITORS 

M to wwe )43t MS <»t«n^»-) mv nvi^bl. »0» WC •«)£«9 
Miwvwc t4S1 MS«TM*mH.KAifel*EorBBC«taC290 

M<i»*»e 1431 MZ - SpKtnm £246 

MciwAk 14S1 OQ -SndWrOL £276 

Klcrov<tK 1461 APMSA £349 

mtot 7502 •nti.fltv* grMH KiMn monHOr OCMHii.tti 

CanraOm 1702 £210 

MaMy TV.MORK' — £210 

FVMtrCMU „_ ™ „ _ €150 

RiMtv OL MorilOf (OBI ™<» C»0 

A<nw«d MotfUMsr . £30 

F^giKT MM02 gmn WMO «JK mod*!- cas 

Uti tw "tioi* ~ £4 

PUn 7S22 Aitnw - £fls 



DISK DRIVES 

K llt<M*tv» - S«:»^ C*S 

ZX kIwfJM 1 - Si«i*f £4S 

ZX tJOg^on SviMm tnrtijo M wn H i ^^ ttitt CT Vlinwn) 

TwotiitHrfiltAin AtTKkConw* £>»«()(») C9R 

Comnodon IMI « Cacr^cKpt < OpKonret £160 

A/n«14d 3" drYk« — AnMtfMf £99 

Cttcbwi P1u» 3 - Afiom .....OSO 

Mkiv P 3X" dUk «tv* 72CK me dUk Marfou £220 

MiM P >Kt difc* -.a20 

tro*. 

£190 

Anwnd 3~ 6m>i Oihm -r lnt«4<C€ £199 

CUMANA DISK DRIVBS 

CSXl MO WOK 40T _ „ ™ „..e*9 

CSX »0 100« 40T „.„£109 

CSX 20OO 20<X -urr DS,„ - £129 

CSX 400 40OIC 4ai«0T 09 CM» 

CS MO lOOK 40T - £«« 

cs aooo looK 4OT OS 

es 400 400K 40IWT DS tl79 

CO 2D0 2 X KXK 40T._ _ - ££2*9 

CO 4O0O 2 ic lOOK 40T OS £299 

CO900S2 ■ 400X40907 09 „ „ £3X9 



COMPUTER SOFTWARE 



600 

400 

180 

, lao 

490 

AS our ■oftww* It dhc«unt«d W WH, W t M t «40d for 

»OfT*fV% ■«■. 



Sp*ctn*n — Ttti*t (*pp«m> 

Corrtmodvv 64 - Tttln itfit^mi ■ 

A mrtrgd — TH1« («00r9K) 

OoCfrOt ..- 't^O (JMHW^I ..........1. 

B8C - TWoi Oosnui) 



Lki:«db4<oww« 

In fd^CiOA wvlw« 
in tme* AIM 



Vm 3 
Vlmr3 



Mrtom coanrria for lh« 88C Cornmcdora 

Vfd SpOGVum. 
IV* Ih* UrQ*kt MtociJon Of D i mM •otcwar* 
Mnd for lott of EdwCMOhol p iogr j m^ 



BBC 



Aoom 
A«m 



OPUS DISK Dmves 



MOl TOO"; 40T 

5402 20QK 407 OS _ 

$802 40aK 40i«OT OS 

S401P 100K 40T 

S402l> 20CK 40T OS _ 

$9O2P4O0K 4a'80T DS 

S4010 2 « 100K40T 

6402O 2 X 2tXIK 40T OS 

69020 2 X 400K 4Cf90T OS.. 
3" 100K40T 



..CMS 
..£129 
.-C«9 
..CU9 

...as9 

_£179 
..049 
..£299 
..£329 
....CTO 



V4nv Or^Kor Con. 
V««r Otww nMO 
>^ w | f no^ rom 
Aoom VWwftoio 



OiKmHUr lAU 
Ouremuur tduki 

HfAp (fomi 
Honiioy Fort hmU 
MiMm #oml 



Conv CorwipU 



9 n tu »« 0»t 



DISKETTES 

flVTM. Connel Oma, SM 
S/S S/O 40T K) lor jWHiMll onty). CM 

s« B.O 40/ 10 for __ eia 

BS Ot) 40T 10 for — 120 

OlS fyO 90T 10 for - £2« 

fWrat ddntH kv^ud* PWE 



SiMflh Iromy 

Sfho IMMiO 
StHtor^todc 



r bom} 
OkkOooMr Pomi 

Prfrwnattv (totiI 



tnt«. i a i » »i 

BMbugnXt 

9oobug«oft 
BMtugMfl 

BMtWOKltt 



Conv 
Conip 
Cotrp 
Come 
Comp 
Comp 



DYSAN DISKETTES 

104<10 SS aO 40T OfUtt „__— .CM 

104;29 Dt dO 407 DyHH _ ,.._.„„.„,..f2e 

204^20 IX% 0.P 90T Dywt t*2 

3" Mmt AiT«e«l DMMIM - tingM £M C4.C0 

3K" H«» » Hn ftekMd - 3H" K# - oki^ *• C3.S0 

3S" Htnttn fMt«d - 3)S" ft* - douMt oo £4.» 

3" MB»«ikm»o<t 10 lot „ . £40 

3K" ruji ikiglo 10 <W ~. . C30 

3H" fvi doublo W for £40 



Oal > m 



PVC COVERS 






Acorn DoetfOn.........^.... 

MC CoHono RocOi4«~ 

2X Sbocown _ 

ZX spocuvn nM^,>^> 
$*B> Xmteonf „. 

VlCKk«4"!"!::"Z"™ 

DrH«l ^/M 

■i512., 



Amnad CK464 

AmtlrM Monnar igrHn) 

AiTwaid Monl»r Icolowl .».. 



£««> 

£3.99 

£199 

(XOO 

etas 

...„C2.00 

£399 

C3l»9 

£2.99 

£3.t« 

...„£3.9S 
£3.99 



Cencop 
Concop 
Concop 
Conoop 
Coricop 
Concop 



TiKKtyiMi) 

MMOMe* 

Cwhtook Aconm GartM 

0«MH 
Gomint 

GOTWI 

GomM 

StoACoMIOl ^"^ 

WBId ^ocoooor CorTW» 

Edtor PlknoM Ubrmv Mvid look: 

SYnOwMor Knlwt^ UtrarvWand Ugk: 
7>a Mu*ic Sv«im Moo) Mard liigic 
SukEM (ram) W i o O B Otior 

Uk>>i> Cod* Vior HfiirCon 

VlHMc Mm 

VIMK Mod 



Finot Accamt 
Homo Accounts 
kfteiem 6 Sutwntna 



SPECTRUM 



: V»" _ _. 

Cman mnoeoA ....—. 

GpooA Fxeo.... _.™ ~.. 

fp«9) 11X80 fVT „».»........»..« 

ebhk nxto ,...„ 

Sfwiws CP90 .»»..».«.« 

MvwNmwv Ii*v MTaO...^^,...-..^ 

MP$901 _ _.,., 

Brotfwr ►»« ___„.__ 

Soliooh* CF^..,.„„,„...,.^„.*„.^. 

SaAstfu CPIOO - „... 

JtiuSWO £9.60 



£399 

£4.90 

_ t*JO 

_ £**> 

£4.60 

C4.J0 

£*30 

„„..„.,_ 64.30 

.._ _.C«.30 

£4J0 

„ ...64^30 

„„ ..]£6^eo 

£3J0 

£3.76 



Comporw 



SPECTRUM PERIPHERALS 



Slomo (Soood Convolor).. 

Spoctndoo 0O<» 

OICIJMMn 

Omili^vwnr 

Om Spoctrvm Kmfbomd .... 
0K3 CKaVMl *ai*<i „. 

s*e*K«««o«id _ 

Soga 3 Ol* KvyteanJ 

MJerodnv* Utrwv Caa«.. 



Cxtamion to Kaywar liMan) 

Ctrrth Meiealot — 

Mcrodriv* ExtwuJgn laa4 -. 

Mlendrtv* CarifWga 

fMk o( * Corrtdgaa 

CwiMt Mkreaeaadi 

2 VIMa CanMgaa |«4K] 

VTX MOOModKn.. 



..£1* 
..£89 

..aa 

..CIS 
...C29 
...£29 
,„C39 
...tTS 
.t*M 
,...£12 
£9.95 
._..£« 
.CU>9 
.C7.60 
,..C20 
...„£7 

.£«9 

a? 



COMMODORE PERIPHERALS 



KcaU Pad 

Ctartfi MenMoaKh 



MOOS^^ TOO---- 

CaMModvn.. 
SMioifa Stale ■ 



£75 

tu 

£21 

£28 

£126 

£80 



_.£20 

jat - ..£39 

\/C30 RAM Pack I3C! IOC (wlKlubial C33 

BBC PERIPHERAL 

6S02S*c<nS Prowaior _ — £199 

ISO S«w3 Pvocauor • FREE Sofiwan £367 

MuK 500 „.. ~.^,._ £1«9 

ROM Inantlon towd » „_ £40 

AMXMouao C3S 

Commatar IrOmt.. »„.._,..„»e27 

NaQhtinoaAa Modam kK Conknanr .».„........„........CS4S 

JOYSTICKS AND INTERFACES 



AMSTRAD 



VWr-jca Jo>-itiki ff Kc If* B8Cl 

Svo snot Joy»ck 

Ssfna^a 1 JwaOtk .».* 

OK '•ontaa Dual tvt ^tmttet 



Budd kKarfaeo (• lai 

tvanionogo rrogrananapia joyaoM* I 

OK Tonica ^nownnaMa lMaifae*....»... 



C20 

£15 

.....ei«.9s 

£12 

£9 

— Ctt*s 

., £29 

£14 



ntt 

BMk^TutOri^ 1 
CoTTipsata iiiik*aia 
ComoHtaOS 
OaoiiiQn Mai4r 
PkicalSO 
<kMaioBaA 1 
CaidauBaalc 2 
Oy^ SO 
"Ojact Mirwar 



Amaoft 

Amtefi 



HSeft 



Tel: (0924) 402237 for General Enquiries 

ALL PRICES INCLUDE VAT AND CARRIAGE (UK) 



Shop open 9-Spm Mon-Sot. 

Mail Order 9-6pm Mon-Sat. 

During the day our phones ore red hot 

but, between 6-8 pm they are usually free. 



£S0 

£80 

£10.70 

£S9S 

£1070 

£36 

£55 

£23 

£36 

£66 

£23 

D««0 

£1080 

CIS 

£22 SO 

C1350 

£2«90 

£» 

K690 

£2790 

£9 

no 

C1V70 

£9 

£« 

£30 

£3(1 

£30 

£30 

£40 

£SS 

£22 

£5 

£S 

CIO 50 

£5 

£535 

£60 

tl9 

£50 

t1» 

rs 

CIS 
£3S 

ns 

£19 

£11.65 

£11.65 

£2 

£17.96 

£1360 

£0 

£« 

£72 



Daut e> luiteMi* 




£»» 


•ataSMic 30 


■aiaaoft 


£13.50 


Maatarfia 


Ctn«MI 


naso 


Maaatrttat mpphw 


CatxptpOi 


tis 




CPSotMn 


£«J* 


naatmg PBtat r«on>i 


CrSelMiM 


CMS 


Si««rtoda a 


crSoftawa 


C«48 


Si«<rcoda ■ 


CPSottwn 


coss 


Laorwdo 


CiMlh* 


C7.15 


MakiOfflot 




£S3S 


Th* ■uatneor 


OMI 


£13.50 


TtsOufl 


Qiaofi 


£iaso 


CConvto 


Mwfi 


£2Z50 


OavPkeS 


Mm(i 


CliSO 


Ptacri 


Hooft 


£22.60 


(AraUl 


Ma««t 


c&so 


PwthawUdsar 


K«« 


e7*> 




Kvnp 


C7.S0 


SeoAC^ 


Kamp 


0180 


•Mtewna Ont 




CliSO 


Omic^l 




exK> 


MacMna Coda 'bior 




03.90 


UtfWnasiO 




£13.60 


MatMwUgMno 


Oaala 


£17,15 


Suae Mac Mon 


Oaaia 


£13.90 




OaUa 
OOP 


£13.50 

c3.oe 




OCP 
OCP 


ei7A* 
aies 


Taiam Managar Standtid 


OCP 


CtM 


IVianoa Manaoar ftua 90 


OCP 


ei7>s 


MasMna Coda 'bat 'boi 


OCP 


case 


wadk ManaQar Stafidiid 


OCP 


£«X>» 




OCP 


CT7.9S 


Vfl- Mauev Standafd 


OCP 


£8.05 


VAT MtfMoar Sundaid 


OCP 


C17A5 






£79* 


Soactnjn Morutor 


nctuawMjua 


£8-76 


f»*vtfvja 


print 'nPIOROi 


£a9S 




pTirtt n Woft0* 


£7.40 


"Itwv Eflpiaas koH) 


Romantic 


£395 


1aMC>|>ou InvUI 




£9AS 


MdkoAOHl 


SMM 


£6 


Muiiantaiar 


SMkk 


CS 


MitUtitioa 


SMMr 


£5 




SMak 


£SS0 


WJCaie 


SmdWk 


C4.SO 


lAiHa 


«bt«l«k 


£4 60 


W 30 


SMH^ 


£4.50 


ZXFonh 


and* 


£7.S0 


Tkacopi' 


-kainan 


£990 


taMva 


•bmm 


£9S0 


TaapriM 


^nnan 


£6.90 


lW»ido 


«anwi 


£4.95 


IkMCrda 


Itaman 


O2.50 


Th* Anin 


Seftak 


£1165 


Sin (CompMf) 


Oxlonf 


£22.95 



C17.9« 
£17.96 
£22.69 
£22.50 
£35.95 
£17.96 
£17.95 
£3VE0 
£32.60 



Sef*4n Oa^gnar 
Star Wirtchor 

UHtwcalC CPC464 

Uaatcff* CPC464 

Ju^tSt S So<lt* C>*«K|nor 

HAr* Off^* 

MMttrf lo 664 jDI 

D««>*c 

fori 464 

Paical 

MocTMna Cod* 'Ailar 

CodaMachira 



Ajnac^ 
Amjoll 

CamoMI 

cm 

Databaw 
CaiT^pbafl 

M«oft 

Hiaoft 

?l«w Cmnmtlicn 

P*Cft*OKJW0 

Tiafnifi 



^1 1 Old 48* 



'fttprfnt ia») 
'iMcopr >d**) 
Maciarcole k«*l 
Artis 8 Spent Oatignar 
UnOffK* 
Maatarflla 604 IDI 
Ovisac 

Font 464 

P*Ktl 

Mac>iir« Coda K^or 
Coda Ma«Mna 
^icopv 48* 
'^9rM464 



Camptat 

cm 



ClH^t>ai 



Plctv^aaQit* 

1a*m«n 

Ibifnan 



£13.50 
07.99 
C2ZS0 

£27.50 
£8.05 
£625 

£27.00 

£22.50 
£7.15 

£22.50 

fiaso 

£17.9* 
£8.90 

£a9a 

£1799 
£32.60 

nioo 

£1100 

£27.00 

£805 

£6 25 

£37.00 

£22. SO 

£7.15 

£2250 

C13G0 

£17.95 

£8.90 

£8.90 

£17.99 

£2250 



ftaprkaldMt) 


T»»«itri 


£11 00 


Ikicspy UMI 


latman 


£1100 


MaalaRalc IdAJ 


CampDMi 


E2700 




Sonni 


£3*00 


Caahbook idWO 


GcmnI 


£58.00 


VKrrtt 


GamM 


£1800 


VATni* 


G«"*i 


f2J0O 


Rnit Aocounti 


OamM 


£3*00 




GmM 


£3600 


Oatataao Managcmam 


C«nM 


CIS 00 


Oatatwaa Mmaaanwn kMDCoinM 


C2300 


Rapart Ganaiaior 


Samkil 


£18 00 


Rapon Ctrwaior kSUI 


Gamni 


£2300 




C«Mtl 


£18 00 


Hom* Aocovmi Wikl (2.00 




COMMODORE 




■nof 


C<yT.(>#r> 




Htciihdwi Guida to Gaian 




£35 


kHitSoSnidho 


AetwWon 


£13.50 


MusieStuAo 


A£t<v«kin 


£17.50 


Acw»r Cantra Maak) 


ASP 


£1X50 


k<a«ei* Ot«*6*to 




£3«.«S 


S».H Sprwiltnw 




£1795 




AwS«8an« 


£22,50 


Syuam 15000 


Art 


£8.99 


Ea*v Ctic 


Conmedoia kMkl 


£8760 


Eaav F«a 


Commodon Idikl 


£45.00 




Commodora konl 


£45.00 


Bri^Pln*r2 


CPSoftwwa 


Ca95 


Ptactieale 


CSA 


£34.95 


PncDcak: 


CSAkMkI 


£3200 


Pi*ai«a 


CSA KM) 


£32.00 


DFMt>*tabaa* 


(Mooua 


£22.00 


Artaur 


Gyion 


£14.35 


ArourMok) 


CvTcrt 


£1626 


Axkniih 


kitartaptor 


£8.05 


ACOS' 




£805 


Cam*> Cnaior 




(110S 


OoSprtca 




£8.95 


MadWi* Coda "btv 


Naw Gantrwan 


£13 50 


BaawUs>*<ki9 


0<ait 


£17.6* 


Badie Uglanlng 


OaMkHkl 


£2895 


MacMM Ugnming 


Oa«t 


£2695 


MkMh Li^Mwia 


OaaliMtki 


£39.95 


WM*Ughin»« 


OMk 


07.95 


Whl* UgftcMng 


OMittMkt 


£2695 


Stjcarba** Stanar 


PncMon 


(3695 


HgtK SknMoon ■ tCaaal 


SuCtlogio 


£38 50 


HgM SMulKion It MaU 


Suttlfflic 


£4630 


luboW 




£2.95 


Vt»» 




£24.95 


SINCLAIR 




Wa 


Ccnp*!]' 




OLPueal 


wnKomo 


£80 




Mataoom> 


£3« 




llatKwnn 


£94 




Matacemo 


C$4 




Sindair 


£38 


QllbotKii 


SiXlti' 


C22 


Cath 'Radar 


Sanelaar 


£93 


OL'feuch 'nCo 


SMlair 


C23 




SnMr 


£38 


OL P>oi*« Plannar 


S«<l4fe 


£38 




S;nct>> 


£30 


GnpTicOl. 


Tokrt 


£31 


QLMan 


H, Soft 


CIS 


OL Pucal Davatocmani KA 


Mttaoww 


C*1 


MEMOTECH 




7M* 


Ccx'^^S^agyy 




Na»*d 


MtmotKn 512 


£70 


pHeal 


Manwtacft 


est 


'"^ 


Utmotacn 


e23 


AMSTRAD 




Stsarciic 2 


Amion 


£46 




Sopa 


e«3 


Aecrwita 


Sag* 


£90 


Canfeoi 




029 



lOOK 40iT witneut P5U 

WOK 40T wnhPSU 

4O0K 4a«0T OS w<nout PSv 

2 X noK 4or wwi psv 

2 K 40(IK 4a«0T DS wOi PSV 

Opus 00 kwaitae* « tekf inn teow) 

LVJ. DO I 



COMPLETELY NEW DISK DRIVES 

G^r^srvj O.s^ >7v*i. Ocot £>sk Oo>«a S*ctwn 

ZX UterOdrrrt - SkKUil £49 

ZX k^larftOD 1 - Sinclair £49 

ZX Eipanlon Svatam inc Fna Softima £95 

Cormodora IStl |A»lm MPS803Prkit*r £199 
Anvttrad 001 OHk Drwl «c kvarlaca £159 

Aimfod fOI Ook Driw ISoeonO Drh*) £99 

6ac<i«nPls»3 £2)0 
Oman* OL ftrti TOW Oiak OrMt aidudns kuarfao £293 

Diamwy 1 Seactiun Ci90 

ChaBanoar 9SC Cxx 

OPUS OR CUMANA DISK DRIVES 



eK>9 

£129 
£1*9 
£2*9 
£329 
£90 
£90 



(0904) 409753 for 

EXPORT ORDERS WELCOME 
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Locomotion 



his is a game written for 
the BBC and Electron 
which features full screen 
scroUing, animated multi- 
coloured graphics and original 
music. The game itself is written 
in two parts which have to be 
typed, checked, and saved and 
then run. The first program 
contains all the machine<ode 
routines while the second sets up 
the screen, checks the number 
of lives left, plays the music and 
controls most of the aspects of 
the game which do not require 
the speed of machine code. 

Locomotion has you in 
control of a runaway steam 
locomotive. You are unable to 
stop or slow down this train. 
However, you may change 
tracks. You must also watch out 
for attacks by planes, airships 



Listing /. 



and C5s. To shoot these 
enemies you have the following 
weapons — smoke and 
harpoons. However, the 
eccentricities of these must be 
learnt if they are to be used to 
destroy the C5s; to fire simply 
press the space bar. There is a 
counter on the firing mechanism 
so once it has been fired it takes 
a long time before the harpoon 
is ready to fire again, so an early 
shot will prove fatal for you. 
Now we come to the more 
complex smoke firing routine. 
To fire the smoke simply press 
the Return key. The longer you 
hold down this key after the 
smoke is launched the higher it 
goes until it flies over to the left 
of the screen after you release 
the Return key. There can be up 
to three pieces of smoke in the 
air at one time but, once these 
three have been fired, you 



cannot fire again until the last 
one out of those three has left 
the screen. 

To scroll the whole screen on 
the Electron would take too 
long for a playable game to be 
written around it, so instead of 
making a window and scrolling 
just a small but concentrated 
box, as in Jump Jet Assault, I 
simply scrolled small seaions of 
the screen, such as the track and 
radar the full length of the 
screen thus giving a more 
pleasing overall effect. 

The short musical sequences 
are original and previously 
composed on a Roland 
keyboard. If BBC users wish to 
type in the program they must 
once again increase the contents 
of the X and y registers in line 
400 of listing 1, the particular 
values will have to be found 
through experiment. 



Brian Lewis steams 
ahead on the BBC 
and Electron, 



¥-» 
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iBMrtkHa. ts.*a. it. *a. it. 4a. *^.Zi9.ii, 2.0.9.9. 2*9. 2 

4B,2*e.7S.7i.72.11.72.H2.2*e,I4e.M.26.ie.',t.lt.U9.2 
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,240. 240, 240. e.2SS.2il. 241. 60,0. 12a, 128, 0.0.1 32. IC4.1« 

4,i3,7.i.o.n.e,o.0.is.is,is.ij«.0.0,0,e,is,is,ii,34.i 

7.3S.;«.i.«0.44.44,0,0.ij<,e.0 

ieec>ATA2<0.243.247.2SS.2SS.247,243.240.240.2S2.2S4.2 
SS.25i,iS4,252.240 

HeCATAa,0.0.17.31.i;9.tl9.2SS.e,il9.25J.:SS.243,iei 
. IS!. 243. 0.2J«.2SS.2SS,2St,2Sl. 211. 2M. 0.0.0. : 3^.204. 2 
}S.238.2SS,tl9,119.S1.17.e,0.0.0,ls:.iei,243.2SS.2SS.l 
12.a3,112.2Sl,2»1.24B.2SS.ISS,224.108.224.2}e.2}e.204. 

i3<.0.e.0.0 

12COA7At]«.0. 1,0.0.0. 10.0.:3«. 204. SI. 119. 71. 119. 3S,) 
7.17.»1.204.23«.4$.23e,76.13« 

i30MTAi».t«e.i««.i«0.see.;»0.i80.is.ts.iM.iM.i8e. 

2M.I0«,100.1S,lJ,ie0.1S].23e.23e.lSl.!W,:S.lS,3'44.2S 
S.3S.JS.2SS.144.1S 

14aMTA0.0.«.0.17.i?.M.M.0,*.«,lM.«,»,0,e.0,0,0.« 



,0.0.i7.si.0,0.«e,«e.ii«.«a.23a,2ss,<4,«».2«4,!SS.iis.« 

3.e3,32.«.e.0.2SS.21S.21S,I9S,0,ll«.117,117.2S3.2».2S 
3.169, lG.243.I2:,237.2S3.2S3,10e. 172.192 

IMOni 0» 34e0:?«74i0 

lM0T«:O**8i:*aX>BT**2M:»«r>KX>l$:<rt>se«>87ht*<ar 
*rlt: lT%^ttl\'t:rl*nii%»*>: l>i>*t^^lX-ti: »Ki|>pk»64; !><*'« 
k-'l£:«ii«>l»k<«4;e««-*xll*8:'nt%'b<i\«:«.Clll>TICX<l« :Ct.I2* 
CIll>l<!KkiCL:2>t4:rCftT:OT0«47:!gEA&&:TISTXt9:KEXT 

17CrOCT>«I02STEP2^P«>t»: [OMT 

18«MC:l.SA(ieS;SSO»-£TAlC9 J^lKOr* 

iMLMuttrr- STAtMF : LBAM : iTA(A0 : STAITB: STA&90: STALCi 
«;StA«CSl:STA«rCH: STAllCSS : STAtCSi: STA»94t:STAI9SL U>A«<i 
C0;$TA«$«:LM*M0: STAM7: LDAcl :STAiCS4-. LDAi>3e: STAtCS2 : 
LMMM:STA480: UA«A7S: STAMl : LSA«U0: STAU: : UA«t77: S 
TAIi»2 : LOA>I.70 : STA«A1 

2e0U>A»0: STAe,{C: STAt£4: STAME; STAUr^ L!>AaI,30: $TAl«S : 
LMctTC: tTAX«e . :,CAS 2 : STAMA: $TAi«a :J$K:% : 1C>X>240: LCAk? 
2C0 : iTA*OSC: TXA rS-A*72C0; L0A472C8 : STA43 i i : 7XA ; £.tAi72e« 
: L£lA472DC; STAU) 52 : TXA: STAA72B0: tDA«i720e ; STAIDi 3 : 7XA : ST 
At72SS 

2 10C.DA««iTS: STAU2 : l.SAfe:S7AtAS:STAtaA: StAU^ : STAIAS : 
$TAU6:STAU4A:£TAl<»4BiSrA&»4C:STAt«3:£fAl£«:LAA«Me:S 
2AU3:Lt>A*ASr:STAU4:J$BtrpTi: .«c>rc 

2;«JSft»o> 

23eC.BA»l«0 : STA»70: 1.!IA*173; STA»7 ! : JSRjieron : UIC474 f LD 
At74 ;C2!r*2: BMC*: L:iA»0i STAi74 . LOAvlffl: STAt70: U>A>kS0:5T 
AA7! , JSRKroll ; U)A>«;9 ; STAH7B: [,tiAM7»: StA«,7l. LMtotfF: J 
SRccrol 1 : LSA>M0. STA&70: L0A«17Ci $TA»71 

240U>X«U'F ■ JSSietol 1 

2S».e U>Yt94F.CPY«irr;B««l:UMlMSC.lf:AH&»2:B(>Sf 1: •• 
1 SJiXrm-.JSKivr :OfCr%ST:tlltll:XKritlS: .tl LOy*0: .« LD 
AWSC.VAJttJ.J CT!J>«l:BJIEh:JSS»flre: .h lCT:CPY»3:l»<Ea; ,r 

2fB(.Wt94A:£iIiKe;:(;LC-.M*S6;ACC«t2«STAM!>:L0**»7:A 
ClC«X:STAMELC>Y»0: A«l L^AliSi) .V.£CCtf*,V. BSEfclt: IHY: 
C?V.24;6!ffiA»i ;!.DV«32: .S5>1 l.»A<iHDi .¥; EOfb**.Y:BWhlt: I 
SV:CPY»M;»«E»bl;jaPCcl: .hit JSaWTPL: .Ccl 

2T0CQA194B: BEQTf 1 : <:!£: LOAAA3 : APC>k20: STAMP: IDAUM: A 
»C*l:STAWEiLCY*0: Ddl LMttA3> ,V.ECCU»«.Y: BKO,lt2: IKV 
:CPr>32;BK£Ml;.E«: t.M<UD>.Y:E0il»«ik.y:K33»t2: IHy:CP 
■r*S4:miSSS«l:J!9Til. ,hlt2 JMMITAS: .Ff 1 

280LDAi7B:aK£i.lN;M4E:(,DAI«4C:CIS>>20:emi',D£C444e:L 
(lX««i9D:JSKlc*r:CPV*»fF:»Wl:.»e{lr«2aOlAM:STA*94£f .1 L 
0*t7S:MO): JSttaFIttE2: . ) 

2MC,MMC:IICOWi)(3:CI,C:LCAlSe:ADC*U0:STAMS:LCAt5T:A 
tie»l: STAKE LtPy»32:.lftHl '..0A(4491 ,Y:GCtiCLI2.Y:Ki£KllT: 
1SV;CPV*44 »,"«ltMtl, JWKnHJ: .HUT JSRHlSI : .KhH3 ■ 

iaa;SRtr«<:Li'X»»SE:,reKle»y:CPY»*fT;8!!Efc;JSRw>: ,k UX 
■W£:JSI^sr:C»>irF bHEt:JSK<lwn: .1 

)l«(.SAa0; S-A194B: C.I>AIA>:BCCIiX2 : JSSIB<>K:CPXlitFF: 8ltSiiX2 
rSiTS: .xX2 LDA(S«:B£Q»X3: JSRMB2rCP»iirF:Bt!CTxX3:StTS: . 

320£,:iALB«:B£C>X4:LDr>0. .nXi LSAf t£l> .V: COAbox. V: nj•T^. 



MT INY.i;>'V»lt N(l.«XJ :JKI'«X4: hMT JiMDiI . .irX4 UlAve«. 
MO«X»:LBlf»0. ,«X6 I.BA(ta7 1 .Y:f:0IIt,o*.Y:BN£hMT2T ICT:CTY 
*i6tS£xXi..XfxXi:.l>hl'[2 JSftBA:2: .xX5 

3}0LDA>0 STAIfC.I.SAUa.CKI'USA UJECcCl L0A1,£4 CKP>l]0 
■6«:CeC«;CKI^lJT:BPLCcC!:JSK«iLI:i,tA»; STAilSC: CeCl LB 
A46i:aiftSA:BM:Ct<;2:l,5A»«4:CK?»HS:BNEC-:;C!:RTS- .CcCl 
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■ tJSRtIivsI: mim L:iAi<4:CnP>lS9:B»tMta:'„DA«200;S7At«4: 

alt JSRd<:<r:JKI>«Eirt 

jM.Kroi: Cl,C:(.MI,7e:ACC«a:STAt72:LM«71;AI>Cii0:STA4 
.•) 

IDSSTXUr : CPXnAFF : 8C0tyu : CLC . l,M»7e; ASCII A3e; STA4k7S; I, 
M»Jl:A&C«l;SrA»7t :LtlV»0: * LnA(470>.Yt£TAW.Y. IKV^CW 
•8 Smt*: .tyu 

)7eLM^: t, l,Mf»«; .c tftA{*r2>.Y iTA(»J0>.Y:t!<Y CfYft 

OStc 
>»0CU;'UIA472:AIX:r8:STA472;U>At73:A9C«0^STA»73 CW.t 
OlA»70:AtlC*«:STA»7e t.SA47!:A:)C*0:SrAt71;lWC;CnC«3»:tl,i«» 

ntLUthtr-.CmoHST-.UiamiUlVmt- .i (.M0k.V:$TA<*7S),Y 
:ri«T:CPy»«:8Wd:.TV« 

4O0BTS 

4:0.i)»l<r I.OX«40j.A LDYl>10e:.B DIT:Bim:DCC:BMEA:eTS 
:.k»t LDV«tfF:LIIA»4ei:JSP«FrF4 

42S.r!a£ I!tCA94F:LDYL94r;Cpr«4:&EODl:l.M49SC,¥:CT?»0 
:HCO:LCV*0. -C tC>Ata*.Y.5TAi«F2e.¥:IKY.CPVH6.aSIIC:L0Y 
lS4F:LeA«t2«;STA49».YrLDA«»«F:S7A«J53.y;UiA*0:STAl»&« 
.Y!STAti9S9.V 

41RM«3:STA»9SC.Y:LM«7rI,W«ao« »C»2»t: I.OY«»« 0IV2 
St-.JOUJfftl 

440RT3: .Bl L6A»tFf :3TA*94r; St75 

4!e.afira Srrt;(i«. !.9AtfS0.Y STAUO^ L,5At»S3.y:SrAME: 
LirYaS:TYA: .S STA(MO) .VMrt :CPY»;«;8«M 

4<«t.I>A4960; aQ>A»F OiSFl 2 LSXll IM6 JSKkey : CPY«UT : BHE 
ri2 I.DYt*£0:UlAt9S9.Y.-AX::N'X CPX^'.S^ ftTOf :2:TXA:STA»94 
9.V:SEC:W*«4D:S»C»Me:STA*4»-l,[>A*4£ SKal:STAwr 

470. Fll JKPF13: .F12 ;.PYL9&0.(,DAs; STAbSSC.Y LSAlSSt. 
Y:IAX:lI«;CPX»2l2:eKn4-TXAtSTAi^5«.V ;.W4')$0.Y STAt4D 
: LMIt9M . Y : &£<: : :.CiA44b. SaCtS . STAt4D : I.DA14E . SBCmB: STA44E 

4aa.F13 l,DY.«. ,F:s l,»AM.\,YSTA<44Di.Y!l!.V:CfY«l«:W 
EF1S:1,9Y4$(0:C.DA44S):STA49S0.Y:LM44E:STA49S].Y:RTS: .Fl 
4 ySY4»*0:C?V»2:6»II.ll;I,tSA»4rF:STA4»4F;.»ll LM«0:STA4 

>sc.v 

49SRTS UlYi9«0: t,BA*4D : STA4»S0 .y : U1A44E : STA4953 .¥: RTS 

M0.(ir«2 iDfiTi loxiMii ttxiii:i.av*h\\ aiviii.jiturr 

Fl:L6A#B: S7A47e: l.£tA»«73:STA»7»;U>A»0;STA*7A; tI>A»I:STA4 
7B:.bulpr LOY(0. .X U>Auk,V:STA<418) .Y: :NY:C«>Y«:«:«lttK 
:RTS 

S:0.sf'!ll£2 LSYsezTYA:.!. STA(47S).Y: IiIY:CFY«t«:B!iSL:I 
MC47A : LM47A: Cn7>13: BZCn: CLC; UXA47S : AOC«C: STA47S:U!iA47 
9:Al>C>e:STA47»:JKPbulpr:.n LDA««:STA47B:«T5 
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20Musl = 512»:Datl = 13 

30MODE4:PaiNTTAB( 10. 3>:" Instructions <Y/N> ?" 
40A»=GET»:IF ks<> Y" AND A»<>"N- THEN40 
50IF A* = "Y:- then PROCinstructtons 
60HS»=' 00200' 

70VDU23 , 123 . 255 . 68 , 68 . 68 . 68 , 68 . 68 , 255 , 23 , 129 . 17 . 17 . 
34.34,68.68.136.136,23.130,136,136,68.68.34.34,17,17 
80EKVELOPE1. 1.2. 1.0. 0.5.0.126,0. 0.-126. 126, 126 
90ENVELOPE2.3,-1,-1,3.0.1.10,126.0.0,-126.126.126 
100ENVELOPE3.1.1.2.-2.1.3.2.126.0.0.-126,126.126 
li0ENVELOPE5 .2. 1.-1,1, 4, 3.1. 126. 0.0. -126, 126. 126 
120DATA25S. 248. 255. 255, 0.0. 0,0. 256, 240, 255, 239.1. 1,3 
.3.255.240.255.255.0,0.8.8.255,240.265.255.0.0.0.0 

130MODE5:FORT=0TO4:T?SCA=0:KEXT:PROCsetup: COLOURS: PR 
INTTAB<3.27); -Space To Start" ; TAB(3. 29); "Space To Star 
t":T%=0 

140CALLHS:PROCkey 
150FORlivesSi=3 TO 1 STEP-1 
160IF lives%<>3 THEN PROCsetup 

170COLOUR130:COt,OUR0:PRINTTAB(9.0):livesSt:COLOURl:PR 
INTTAB(7.2);HS»: 



180CALLH\: PROCdoad: NEXT 

181COLOUR128 

1 90VDU26 : A» = • GAME OVER" ; FORTS(= ITOLENA* : PR I NTT AB ( 4 < 
*,17):MID«(A».TS£.l);:SOUNOM1.5.100-(T!t»2K2:FORG=0T( 
50: NEXT, 

200rORG=0TO3000 : NEXT 

2i0A*=' ■:FORT=4TO0 STEP-1: AS=A»+STR*tT?&CA) : NEXT: It 
VAL<A*)>VAL(HS«) THEN HS»=A» 

2206OTO13a 

230DEFPROC»etup : VDU19 . 0,2:0:19. 2.0:0:17.1 28. 12, 23;< 
02:0;0;0: 

240FORTS(=0TO2:T!(i?&95C=0: NEXT: FORTSt=0TO9: RESTORE 120, 

250FORGt=0TO31:READD:GX?(&73S0+CT**32n=D:NEXT. \ 

260VDU28.0.31.19,24.17.130,i2.26 ■ 

2706COL0 . 2: XS:=896 : FOHT«=0TO1279STEP8 ; MOVETX . 1023 : DJ 
WTX.X\:G*=RND(4);IF 6*>2 AND X1«928 XX=X5c+4 ELSE IF J 
>896 X\=X)S-4 

280NEXT 

290COLOUR1:PRINTTAB<0. 26); STRING* < 20, CHR»128);TAB(( 
2e):STRING«<20.CHR»128);TAB(0.30);STRIN€»(20,CHR»12e: 

300VDU30 , 23 : 8202 : 0: 0; 0; : ENDPROC 

310D£FPROCdead 
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33aLM<«:SrA*CMjUMCSltC«tMFr;STAteSt:BCQbet LM* 
CS): !IIC(<:>i:LaiUC»S:Cm*Z:a(n: tORsl ;STA*CM: LDXM: S7X 

ICWiWXiCM Cin(»2 WHS tC!Ii»1.4TAU:M,LBX»«;STA*CJ«;-S 
CLC. AK»;i* TAV L»X»l» 
MO pn '.IUW:T^'!:RUTR:LCA«l:JSt!trftCLL3lA«)l:JSi)«rF 
CX : LOMlt; JS8tfm:TXA: JSatfreC:TYA: JI9irm 

iM.ii em 

«e.trpri icrtme: .0 'jAt7-*,y:STA<*ee>.r;iW:C«#i«;i«t 

EO;tnS 

Sn.i* SeC:L&AMe:Sec*t4e:STAUS:L9AUl:MC«l:S7AUI 

:l.DV«0:LM<MS).Y:CKP>2«l:BSE*n<]:»C««A:JSItrub:SEC:LM 
tM.'MQ<M«:STA«M;[.MUl:SeCa2:&TAUl;jnPtrprt: -•fv) R 
« 

SM.dDvn CLC:LIIAUe:ADC*UB:£TAUD:LDAUliADC«!:$TA4 
4C;lOY<«:LOA<4«Dl.y:C»'»24l:Bi««nd:IIKMA:JS«i'ub:Cl^.C. 
I>AM«;A9CaM0;$TAMe: LCAUl: ADC«2: STAiSl ;.»Ft r[>rl : . Kid 
KK 

aa.tiA t.DV>e: I.DATII«,Y:STAi4ee),Y;IKV CPir<l«:USO 
:itTS 

«M.T4 L0A*UC:STAA>l;LSAai.77:STA»2: .T] RTS. .pl*n>) 
IIICIi*$: LMA$i : eiU>*2 . MtTl : LI>A*3 . STAUS : LOYna: LBAaZM: 
.Tl STA(t»l),¥:ItlY CrV«l£.BIETl;L0A4M:C»>*]»?:K0T4:C 
M::LDA1S1;AI10S:STA1«1;LI>A1»I:A;>C*«:STAU1 UIAAW 

<1«UIY*9;5TYA94A .T2 LOAplt .T:STA(I,91) .Y Ih'Y:Crr«l<: 
MOTI: l,0Al»0:CKI>»n9: BMITJ: 3B>»17«: BPLTJ^CLC: U)A»9<: AD 
t»W«.SrAM5:l.tAWJ:AK»; STAWt; UCV»«: TYA; .75 STA<4»« 
) .YSTAiMCI .Y: IJIV:CW*3Ji B^SITi U1A190:C»«171:8£QS7 

«2«Cte:LaA*»t;A0C»16.STA«^« LSA»STACC*e:STAW7:Cte; 
LM»M;ASCM2C:»TAUS LrgklO? A>;>I iSTAME; LCY>«1 .T» LO 
A»P».V:STA(«S).V:I!fY:C;>V«3; BSTTi ,TT« LSAbp)|.V;STA<A 
46>.¥::Ilfir:Cnr*M:BJimfr:L7Aiil:S;AA?4A 

«lBL6Aia7: UiHA 6i;MirrT7:L:>Ai?&.j>ff>«tW:Wr:r>;J$tea 
•b:.TT7 RTS:.TJ Le*»*C«:SrA134:lSA«A«;. STA4S7 

«4eftTS:.U> LOAaA7C:STAU^UA«A7«:STAu: CTS 

£M.alr»M» IHCUS:LaA«A5:C]'J>«3;BNEU: I.:^Y«i]^nMS: . 
U2 mA»He.£rA(iAl).Y:ISY:C?Y»l«.B.1EU2 LDAIAC a»«2»; 
SP<.U}:SEC:l.MU::SK*«:STAUl:Li\UA2:SiC«0 S7AtA.2:[.tlT< 
O; .m !.t>A«i*.V;STAt«Al>.Y::>!Y 

668c?Y»is:B(nnM .yj uiAWi*.aiP»ie4:Bm<ji cw»i7«;WL 

u t : LeA*44C : C0«* 1 : STAU4C ; BtiTul : CLCi LOAtAl; ACOMB: STA* 
40ttMMi*:U>Cal i-kMT.:t.aYt:V/k: .u2 STA(AAJ>.y;»AIM 
0>.Y:I«V:eFY>92:&!<C'j2:LMtAe.a»»I7}:nQu] 

(TWCC : U3AU 3 . SSC<a : STA4A): LMMM : $BC«e'.iTAIA4 : CbC : L 
C>AU):AI)C>U«: STAuO : LSAAA4: ADC«1: STA14E1 LOAsl : STAW4S 
;LW*0:.U4 lMbak.y:STAiM3>.Y:J1iy:<:?Y*)2;ft!iSu4:.uu4 L 
MI»)k.Y:STA<MDl.r:lI>V:Ctnr««4:8lttuu« 

Z:.vi KS 

«90.u] LDA>A««.STAAAJ:L0A>AW:iTAtA4'IITS 



;M . KSTPL JSEiXX: C;/: . L^AaSS: a:>c«us STAUa : kOAA»7 .A& 
C«l:STAME:LOY*e: vVl LSA<A1£1 .Y:CC«(MD> ,Y:AiI9)n.y:ST 
A(AM>.V:I.MlMS>.Y:eCS>R.y:AKI(»6).Y:$TA<UD).Y:IW: 
i;:r¥ii>2:illtvVl:JSg4.1«T 

7MUIY>«:5TYA94A :.EA«24a: .vVJ STA(M1>.Y:I)IY:CPY*1«: 
e!<CW):LeA>Me:STAt«I:LCA«A71:STAA»l:JSR(l«l*r'.CLC:LMA 
7< : AOC<M0: STAMD : l.CAt«7: ASC« ) : STAUE: LOYM 

7J0TYA: .vV; STA<«»6I .V:$TAt 140) ,¥: I.«Y:CPY*32:HltW2: 
UAaACa^ $Mt96 : LOAaAM: £TA«»7: UMMZei. STAAM: LSAM: STA 

7««,«)gi JM*»t*:E.DA*7:L0)Ct«x« BOCJSe;UlY»»!i» DIV2M 

TM.IOTAS JSttMX:CLC:LMM);AIIOMe.S7AM0-LM«A4:AD 
C«l:STAMI:UY*e: .vHt l,M<«A}>.Y:C0R<M9>.Y:AK>Ot,Y:ST 
A(>A3),Y:U)A(MI».V:t(»C*.r'.0(tA<IA3),Y:STA(MD>.Y;IIIV: 
crY»J2: BW-Hl ; JSR<ttUy 

7MkKft4«l<r : JSBilfll ar 

77BU)Y»<l:SVY*»48:L0A<2<a: .««> STA(AA1 1 .Y;IJ(V:CTV»l«: 
9!«E»«ir I,riA»470 S7AAA1 . :.:iA>t7«; STAAA2 : ^R<)*l*r: CLC:LMt 
A J ; AC<«U«;£TAA4[>. U>A4A4 . AOCa 1 : STAIilC: LOY*e 

TiOTYA; »«2 5TA<»AJ>.Y:STA(**D>.Y:ISn-:CM'aJ2:BSIE««2; 
U>A«U«:!STAkA):lMH?F STAAA4: LCAa2M'STAM3 RTS 

7M.b<M« U>A>l.STAAM:L0A«llC«:£tAU>:a«A>A«):STA*S2: 
.flCMII I.DY*a:.Xxl LOAtHi^.Y :$TA(ABl).Y:;!iY:Cnaie:niIXK 

^W.Bon II«;AS}:LMt«]:C»»3:ttaX>2:UlA«e:STAtS3:JSia> 
Bub . Ci^ UiAUl : ASOMS: STAABl : LCAAS2 : IttCt I : STAAB2 : JStM 
OCR : : U>At«2 : CiIP*A79: CHtXi 2 ' UiAWI : C^f AW: B.1t]t«2 : t.SA*0 
:S7Aiee :UX>(rf.RTS;.X>2 IMMSUn 

• la.blMa LDVa«:TYA. .iXI STA(t£l).Y::«:C^«l«:MIExXt 
;flTS 

•2«.eal LtlAM:STAtSe J$»>}9(:U)Yae:.ul L.0A(ABI).Y:IO 
Mt.Y:A)iem.y:$TA(t>l) .Y: rcnr.CSYaierBilXo: JSSdelarirJ 

»i»,itlmri LeXalM:.>A LdYaiee; .bE DrY:«SCt>S:t>tX:B)iS 
*A:ltTS 

»10,BCMB2 L0AABA.£0««l:STAABA:BKEZ>l:I.EkAal:STA4««:UI 
A>AM:STAAe7.U»AaUt:STA*H: .bplli U)Y«e: .2^ LDAbiA.y 
:$TA<Ak7>.y. I):Y:CPV*1«:B1IIZi2: .Zll RTS 

«M.bCM2 :».-A«»:I,MA»^:CHP«*:BSir^y2:LtiA»»:STAU>»:JW> 
BrUU::CLC:t,MtB7:A:<;>ue^-Aie7.LM4Bt A»;*;.STAUU:J 
ite»rl2: LOAAiS* : CKTalTlS . Sli.T.V2 . !.0A»S7 . CKP»V3« . BKEVt2 . U> 
A««.STAAM:LDXa*rr:(r;S:.Tr2 tOXafl RTS 

Sie.SrUSZ LOYM TYA: .Yr3 %1KltTKVatN:Cr</tlt:KVtr 
3:STt 

tIB.KtSZ LDAM:STAtB«:JSiMO(:Ley«0: lOCxl LSA(W7).Y: 
£0«a«.Y;AalMn.Y:STAt(B7>.Y:IKY:CPY«i«:B)IB0Cx!.JSf!«tl*y 
2:JWn>tO»J 

$«e.*A*i etc 'vCAUJ AEO*M;STAt«i:LCAU«:A0Cal:STAA 
«:»■»; .eUv»l •vSYrt:JII!CI!fe:;tC U>A»«J:SK»e:STAl«>:L 
MA«: SK«0: £TAAS« : L3AU4 : CS7« 1S7 : B£t}*A>J : L3Y««; . aAa2 



LDAClll.Y:STA(A«»),Y;INY:a>Y«t«:S.<ISaA*2 

«MU>A4iS: CnPA«A: SCQaAa J . UAtCe: C9t«A : t»U^: IKlD<k> 
:.aAa3 KTS 

•Me. Uup StC: LMA<i; SBCaAJS : STALED: LCAt££: SBC'l . STAM 
(:WY>«:LSA(M3).Y:afl>«24erB!<n>tel:JSt!CSt.<B:S£<;:LMA£S. 
S9Ca«M:STAAti;lMt««^$fif>2 :£TAA«i:SECUB:.b>i>l KTS 

»:a.»do CtC:L0A4«S:ArC»t*e;STA«tl:l,aA**«:A3C»l STAW 
Ct LOy«e:LM<US) .¥: C7a>«24 1 : Mi£b3b2: JSBCEUB: CIC : :.CA1£S; 
ASC«*aa:STAMi:LaAl««;ADC«2:£7AU«:I)KWB:.t>»>2 UTS 

»2«.CRaS 1.0Y«a: lAal t.MTM.V:SrA(l««) ,Y: IKYiCTYsU: 
EMEaAalrSTS 

9U.CUI SfC!LMU4:Me«lM:TAX:LMW:STAIU:STAAir: 
E.:: C»ae:SC0Brf2:CtjC:LOMIC:AeO«M:STAm:UAar:A& 
C*0,STAtCF:MlC:JI9PbCl: .bit Sge:fJM»a»:t»e*a:SIMrt 
:STAAM:L«A«ltT2:SKUr:STAtr]:STAAi7 

*«eetje:L£iAAr2.'ASO32:STA»«0:lClAU'3 AK»S S-AA«;:Cie. 

LDAlr«0:ADC*M«:STAl«Z:LI>AICl:ACC>;.S7AA«J:UYlie: £•££} 

l,O«a0:STA(4M).V:STA<A«2l .y IKY CPVaie.BKCEalES 

95«.By»e: .»etJ ttACLT: .YSTArtT;) ,¥ tXY CPYaJI ilttla 

Et:CLC:U>AArZ:ACK;*t2e'&TAAro. UAAT): ADOl^SiAAf 1 : .B«Ei 

LaAa.[2.Y:STA<ArO) .Y: lSV:CfY«M; Bs'JIE.ES: RTS 

>»e HiSI JSli»)Ot:J$Ri.l.r JSR<Sol*)-;JSRCIWJS:CLC:U)A*M 
;AK*Me:STA»40:LiJAl57 AI>C»l;S7AMETLDy»BrTTA: .Illl ST 
A(»5«J.V STAIuD>.Y:;nY:C»Y>): exc!i:i;LNW«:STAA«C:ST 
AM4 : LM«43e; STAI«S:UM47C. STAl«S : LSA*2 : STAMI: STS 

97B.>»>t* Ct;C:LMK&:MOi^TAACB :Cn?*:0:BNCa>iM:UIA 
■0: STAACS: ItKAOC: IMICC: QTa :«: BtiCihow- LDAM: STAICC: I » 
C(C9 : :CA^9 : C!9«ta:l«d»i<: LMM; STAKC: IKACt 

«»?.<.S»v L3Aa31:JtMmtlUlWT:JSItAmt:l,M*):JSMrr 
E£:LDA>:7.JS»ami:tM*):JMtfn£:LI)r*l:.KkXl. Ct/::LSM 
CA .Y : AOCMI: JSRirm.' Cry^CnaAFr : BVKkKMtTS 

»M , I« LDA*A3e : S7AA73 ; LeAa*7« : S7AA7 LO-C: L0A»7»: ADC* 

224:STAtJ2; U)A471 :A»C»a: S7A173 LeAA72: A0O22'l :STA»74 : L 

QAA7];AI)C«e.STA17» 

leeOJBfwe: .tn coast*. Y:STA(»7e).YilMY:CPV»«;eilttll: 

tj: LW8TX,Y:STA<A7}!.VrIUYre?¥»J»2iB«tl2:.llJ LftAOT 

».y: S7A(»74) .Y: IW: CPYatf . eilStt3 

laieCU: ; LMA?* AJCiS : S7A»74 : iJAATS : APC» 1 : STAn J: LBY»a 
:.t;* t,!!AM*.2M.Y:STAl*T*).YLlKY;CPYP32:6!(ttl4:»TS 

jeiO.tnl I,9YA»rniAlO5O:STA*72C3,Y:[,0A*»il:STA»72C«.Y 
:l.OAADSZ:STA1720«,Y:LPAABJ3:STA17J5e.Y 

lajOU^teE: B-tEAirj: ;t)CA«F; LCAA9r:i:»P«4:S!<£tnl:LMal:ST 
AM£: .v.l J«P«n2:: .AiRJ OECl«f :LeA*or;(3B>«;BI<tan2:UIA. 
e:STAAe£ 

I0<0.(n2 U><rk»r:U»Ut UlAA72CO.y:lTA»0M:fXA:STA172 
Ce,y:;.PA472CB.Y:STAA9£l:TXA:$TAA72C«.y:lIiA4T2M.Y:STAA 
0S2:TXA:STAA7IM.V:UAl7t»«.Y:£TAAai>:nCA:iTAk72C«.y:ll 
TS 

iese]:BiECT:ir iiixn-2s«<>e ass :KXZY-2S«<>'t ths a** 

■tlaetr6ft-:S«4e ILSI A*:-nC-S--:S>ie> 

iz«cp|ti!tTTAB((-««-I.El(A*)/2,»):A»:tAS<l&.7):-V«tion .2 

••■:d»U»7l«S-.eHAlK-- 



32C!SOUND0, 1 . 5 , 10: FORJ!t=0TO9 : VDU19 ,2,1:0;: FORK*=0TO20 
0:SEXT;VDU19,2.0;0; : FORK* -0TO 200: NEXT, 

340EHDPROC 

350DEFPROCinstructions:CLS 

36£PRINTTAB( 15,0) ; "Locomotion" 

37«>RIHTTAB( 14 , 1 ) ;STRIK6S(12 ,CHR$128) ; 

3B^RINT''" In this game you are In charge of a r 
unaway steam locomotive in which the brakes have fai 
led and there is no hope of stopping. However there are 
still aoresetbacks to your journey." 

390PRINT" From the air you are constantly being att 

acked by aeroplanes and airships while back on the 

rails some one has unleashed a TRAIN SEEKING C-5!" 

'i0OTRINT"Luckly your train has an early warning rad 
ar system displayed on the bottom of the screen, it sho 
ws you what is ahead onthe tracks or in the air.Vou mi 
ght thinkthat such a train would be defenceless" 

410PRINT'not on your nelly, it's fitted with a har 
poon gun at the front to deal vith the C-5 and radio 
active smoke to cope with the planes. To fire the har 
poon simply press the space bar the smoke, howev 
er takes getting used to." 



420PRINT" Firstly you can have upto three pie 

ces of smoke in the air at one time but secondly, and 
more importantly, the longer you hold the fire button 
down thehigher the smoke goes. flying to the leftof th 
« screen once released." 

430PRINTTAB< 1.30); "PLEASE PRESS THE SPACE BAR TO CON 
TINUE" 

440REPEAT : UNIX L I NKEY- 99 

450CLSiPRINTTAB< 15.0) ;■■ Locomotion" 

460PRINTTAB( 14 . 1 ) ; STRING* ( 12 , CHR* 128 ) ; 

470PRINT' ' "The keys to use in this qame are :-"* 

480PRINT"'"A <-> UP space <-> FIRE" 

490PRINT'"2 <-> DOWN return <-> SMOKE" 

500PRINTTAB( 1,30): "PLEASE PRESS THE SPACE BAR TO CON 
TI HUE" : FORG=0TO300: NEXT : REPEAT : UNTILINKEy-99; CLS : ENDPR 
OC 

510OATA52. 64. 52. 72. 52. 92, 52. 100. 52. 112. 52, 120. 52 

S20DATA36 . 84 . 132 , 28 . 124 . 56 . 104 . 52 . 100, 36 . 84 . 24 . 52 , 11 
2.92.104.84 

S30DEFPROCkoy : PRINTTABf 5 . 24 ) ; "Locomotion" 

S40REPEAT: UNTILINKEV-99 

550ENDPROC 
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WITHOUT OUR lEARN 

BASIC YOUR COMPUTER 

IS ONLY PLAYING GAMES.. 



LOGIC 3'S COMPLETE TEACHING PACKS 
FOR TODAYS MOST POPULAR MICROS 




ITbasic yr- 

1 nr** ,m r 




Bosed on the teaching methods developed by Professor Andrew Colin of 
SIrathdyde University, Logic 3 is the most comprehensive guide to Basic 
programming currentty available. 

Logic 3 is designed for people who want to keep abrcost ol the 
computer age, tor people who realise that understanding computers is a 
key to future success of worK at school and as a parertt. 

W you ore thinl<ing of t)uying, expecting a present, or already hove an 
Acom Electron, BBC, Sincloir Spectrum 48K, Dragon 32/64 orAmstrad 
CPC 464/664 you need Logic 3 leom Basic' too, 

Each Logic 3 patiK contains a 190 page work-book, 2 cassette tapes 
containing 20 programs plus a flow-chort stencil. 



QTY 


COMPUTER 


PRICE 


TOTAL 




SINCLAIR SPECTRUM 48K 


14.95 






ACORN ELECTRON 


14.95 






BBC 


14.95 






AMSTRAD CPC 464/664 


17.95 






DRAGON 32.'64 


14.95 




CHEQUE 


S/P.O. PAYABLE TO: LOSIC 3 LTD. 


TOTAL 





NAME:. 



ADDRESS: 




TEL NO:, 



LOGIC 3 

THE KEY 

TO THE 

WORLD OF 

TOMORROW 



D PLEASE TICK BOX IF MORE INFORMATION IS REQUIRED 

Logic 3 Ltd, 

165 Goith Rood, Mofden, Surrey SM4 4LH, UK. Telephone: 01-330 0101 , 

Telex: 28704 MMH VANG, Facsimile: 01-337 5532 

ABODE 



Agents/distributors requirecf outside UK. Export 
enq uiries welcome. 




You only need to draw two "key frame" pictures to see fhem 
transformed into a smooth flicker-free animation sequence. In 
other v/ords, a cartoon. Add more key frames to make a more 
elaborate cartoon. The program does the work for you by 
generating the frames in between. 

The Animator uses a highly efficient screen compaction 
technique. With over 30K for storing your animation (64K on 
the 6128), even quite detailed cartoons can run over hundreds 
of frames. 

Animation sequences of over 750 frames are possible — 
double that on the 6128. Projected at 12 frames per second, 
this means a cartoon lasting more than a minute. You con 
speed up the action to a rate of 25 fromes per second; or 
replay it backwards; or freeze frame it. 

• Choice of number of key frames 

• Joystick or keyboard control 

• Rubberbanding 

• Colour facUity 

• Standard or stippled colour fill 

• Edit frames 

• Copy fromes 

• Rotate frames 

• Polygon draw 

• Save and Load fromes 

• Choice of Modes 1 and 2 

• Variable speed of animation 

• Demo mode 

• On-screen memory counter 

See us on Stand 74 at the Annsfrad User Show on 
January 11 th and 12th. 

The Animptor costs £8.95 on tape, £13.95 on disc, 

p&p included. 

Send cKeque/postal order to: 

WOOLf 

G R A P H I CS 

8 Sterndole Rood 

London Wl 4 OHS 

01-603 4064 
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FIRST BYTES 

IB Iluffers' guide to micros 



1 



starting out in 
home 

computing? 
First Bytes is 
for you. Just 
write to Your 
Computer with 
any hardware or 
software 
problems, no 
matter how 
small or simple. 



Every jargon has phrases 
which cause non-initiates to 
glaze over. Automobile 
hobbyists used to plunge 
families into catatonia by 
intoning the awful words, 
"Differential Gear". Computer 
addicts have a wider range of 
conversation killers: one 
forms our tasteful topic for 
today. Even those who've 
dabbled in Basic can turn 
pale at the far-off cry, 
"Control Structures!" 

There's a chap in one of 
Moliere's plays who is 



I 



officer. He said 

QOTo/ 





delighted to find he's been 
talking prose all his life 
without knowing it. Similarly 
with Basic: if you've used an 
If-Then statement or a For- 
Next loop, then without 
knowing it you've been 
talking control structures. 
They're just methods of 
executing program 
statements in a controlled — 
conditional or repetitive — 
way. 

Often Basic users have to 
lash together their own 
control structures, using the 
dreaded Goto statement. 
Saying Goto will cause 
upmarket programmers not 
to glaze over but to show 
snobbish disdain by hitting 
you in the mouth. For 
example, you may not know 
how many times your 
program needs to go around 
a loop. If it's supposed to 
count the full stops in 
Robinson Crusoe — 
somebody once did this — 
you want a loop structure 
with a conditional exit, like 

this: 

10 GOSUB 1000 : REM find 

next full stop 
20 STOPS = STOPS + 1 
30 IF NOT ENDOFTEXT THEN 
GOTO 10 

Subroutine 1000 contains 
the hard bits, and sets 
Endoftext as true when it at 
last reads the words "The 
End". 

Basic is cruelly short of 
control structures; high-class 
languages usually offer three 
extra-powerful ones, called 
While, Repeat and Case. 

The Crusoe example above 
is a home-made Repeat-Until 



loop. In Pascal it would look 

like this: 

Repeat 

FindNextStop; 

Stops: = Stops + 1 
until EndOfText; 

Pascal lets you write a 
Procedure called 
FindNextStop, which does 
the same as our old 
subroutine at line 1000. In 
this form the program 
chunk's much easier to 
understand — and the bug 
becomes visible. Suppose 
we've got a duff copy of 
Crusoe without any full 
stops? The routine still says 
there's one: anything inside a 
Repeat-Until is always 
executed at least once. 
Really we should be using a 
While loop. In Microsoft 
Basic it looks like this: 
10 GOSUB 10O0 
20 WHILE NOT ENDOF TEXT 
30 STOPS = STOPS + 1 
40 GOSUB 1000 
50 WEND 

Here Wend is to While as 
Next is to For. The extra 
Gosub at line 10 checks the 
input before the loop: if "The 
End" is reached without 
finding any full stops, the 
While-Wend loop statements 
are never executed. 

This is the point of 
powerful control structures 
and — pause for another 
turn-off phrase — "structured 
programming". It's not that 
they're upmarket and 
favoured by the Royal Family; 
just that the programs are 
easier to read and debug. 
Most of us still have to toil 
along with Basic, but one 
day . . . 



IQIlSPLAr HANDUm 



1 






The aspect of 
microcomputing in which 
machine-code routines are of 
greatest use is probably 
display handling, i.e. drawing, 
moving and animating 
graphics. 

There exists in the Sinclair 
operating system several 
routines to facilitate this 
process, and the easiest way 
to manipulate the display 
from machine code is to use 
them. The Scroll routine, for 
example, wilt allow you to 
scroll not only the entire 
screen upwards, but any 
number of lines on it. You 
just have to know how to 
access this potential. 



This feature of the Scroll 
routine allows you to 
effectively set up two 
separate "windows" in the 
display. The assembly 
language routine to scroll the 
lower five lines of the screen 
only is as follows: 
LD B,5 
CALL GEOO 

RET (calls up Rom routine for 
Scroll) 

To write out the entire 
routine — see pg 43, The 
Complete Spectrum Rom 
Disassembly, Dr I. Logan — 
would take time, patience and 
computer memory. 

The computer must now be 
told to carry out these 



instructions. Each command 

in machine code corresponds 

to a number between and 

255. It is these numbers 

which the computer 

"understands" and can 

operate upon. The program 

must, therefore, be translated 

from "mnemonics" — above 

— to this code — below. 

Taking our previous example 

this code would be; 

6 

5 

205 



14 

201 



(continued on next page) 
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(DllSPLAY HANDLING 



7 



(continued from previous page) 



...where 6 corresponds to LD 
B, etc. Substituting the 5 for 
another number changes the 
no. of lines to be scrolled. 

To persuade the computer 
to look at these codes from 
Basic, they must first be 
programmed into an area of 
memory. A program to do 
this is shown below. 
10 CLEAR 30000 

DATA 6, 5, 205, 0, 14, 201 

FOR X=0 TO 5 

READY 
50 POKE 30000 + X, Y 
60 NEXT X 
The aptly named command, 



20 
30 
40 



Poke puts the number in Y 
into the memory location 
specified where it remains. 
Note that Clear 30000 reduces 
the amount of memory 
available to the Basic user, 
but the program caters for 
16K as well as 48K. If you do 
not wish to use up so much 
memory, and have 48K, 30000 
may be replaced by 60000. 

When you enter the 
program and run it, nothing 
will happen. But the machine 
code is now in memory. To 
use it, you need to give the 
machine code equivalent of 
Run; in this case it Is USR 
30000. Typing 
RANDOMISE USR 30000 will ■■ 



now scroll up the bottom five 
lines of the screen — you 
will, of course, see nothing if 
you have written nothing 
there to scroll. You can now 
incorporate the routine in 
your own program, if you wish 
to use a split screen for, say, 
graphics in the top part and 
text in the bottom. 

This series of articles, over 
the next few months, sets out 
to give you routines such as 
this one, which you can 
include as part of you own 
Basic program to enhance it's 
speed or extend it's function 
— without knowing anything 
about assembly language. 
James Higgo 



(P Irolog 




If you are familiar with 
programming in Basic, you 
will know what a bind it is to 
write database-type 
programs: programs that 
store sets of data, and allow 
users to update the data, and 
retrieve it in various ways. 
Basic's named variables and 
arrays are primitive tools, and 
its handling of disc and 
cassette files is poor in many 
versions. 

There are many alternative 
languages which make this 
type of job simpler. Most of 
the list-processing school of 
languages — Lisp, full Logos 
and so on — concentrate on 
fitting the data into flexible 
structures, some of which let 
you describe specific 
relationships between the 
data Items. Prolog, however, 
goes one step further. It 
concentrates on different 
ways of retrieving data. 

In a session working with 
Prolog, you don't write a 
program: you set up, enhance 
or interrogate a database. 
The Prolog interpreter does 
most of the hard work of 




^CHGrat/on language? 



setting up a structure into 
which you can fit your data. 
It also provides you with 
search commands. You never 
need to write a search 
routine at all! 

Let's take a very simple 
example. This is a Prolog 
statement that could be 
taken to describe the eating 
patterns of cows: 

food (cows, grass) 

This one describes the 
appetite of pigs: 

food (pigs, swill) 

and this of one particular 
animal: 

food (Napoleon, swill) 
Store these in the computer, 
and then you can ask, in 
simple one-line phrases, 
questions like: 

what do cows eat? 

which animals eat grass? 

do pigs eat swill? 

These are the Prolog 
statements (they vary slightly 
from dialect to dialect) which 
do that: 

?— food (cows. X) 

?— food (Y, grass) 

?— food (pigs, swili) 
Type these in, and the 
computer will answer: 

X = grass 

Y = cows 

Yes 
It's as easy as that. Prolog 
can go further, though. You 
can also include in your 
database rules like: 

if an animal eats grass, 
then it is a herbivore 

if an animal eats swill, 
then it Is a pig and the 
interpreter will then'be able 
to answer questions like: 
is a cow a herbivore? 
is Napoleon a pig? 



This ability to answer 
questions that have only 
indirect answers in the 
database makes Prolog an 
ideal language for writing 
artificial intelligence 
programs. Many expert 
systems have been written In 
Prolog. And the Japanese 
have chosen it for their Fifth 
Generation Project. 

There are some drawbacks 
Prolog has a fixed method of 
searching its database, and ii 
is essential to understand it 
and to structure the database 
carefully. Otherwise, the 
computer may come up with 
some wrong answers. It's 
also important to remember 
that the computer doesn't in 
any way understand the data 
that is fed in. 

Its answers are not 
necessarily right: they are 
only logical deductions from 
the data, right or wrong, that 
is available. 

Finally , in Prolog a "no" 
answer doesn't mean "That's 
wrong": only "That isn't 
provable from the 
database". 

Big expert systems need 
big computers, of course: but 
mini Prolog interpreters are 
available for most home 
computers, and they can be 
put to real uses. As well as 
providing an easy way of 
setting up "intelligent" 
databases, they give the 
programmer a very rigorous 
training in thinking logically. 
That's one reason why Prolog 
is a great educational 
language. 
Susan Curran. 
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Competition results ■ 



IMIuD CHALLENGE 



For the MUD competition in 
our September issue, we asked 
you to design a game which 
could be run using the MUD 
system. In particular it had to 
exploit the interactive nature of 
the system. Another problem 
with running a game on MUD 
is that it must be playable with 
only a small number of players 
or with many participating, and 
people must be able to come 
and go more or less at will. 

Ideas ranged from the mystic 
past to the distant future. A 
common theme was interactive 
Elite. Dungeons and Dragons- 
type themes kept coming up, 
including one from Peter 
Luckham who suggested that, 
like the board-game, players 



should attempt to become 
skilled in one area, i.e., develop 
a certain number of spells, so 
that co-operation between these 
different types would be 
necessary. 

The other runner-up was Per 
Landberger from Sweden who 
wanted to base his game on the 
suitably Scandanavian theme of 
the Vikings being generally un- 
pleasant all over Europe. 
Players would take part in the 
raids and gather plunder and 
acquire status within their 
village. 

The winner, however, found 
inspiration in the recent space 
opera V. Stephen Jetley's 
scenario involved players join- 
ing resistance bands and going 



on various assignments. This 
would seem to suit the system 
well. The type of raid generated 
would depend on the number of 
players logged on, and people 
could enter the party at will. 
Obviously more experienced 



players would know the system 
better and therefore the other 
players would look to them for 
guidance. 

So Stephen Jetley will go 
for wared as YC's champion to 
the great MUD challenge. 



M% 



IEhiups monitor 



This competition attracted one 
of our largest ever entries, well 
over a 1000 of them. This is 
probably because just about 
anyone who's got a computer 
would like a monitor, but few 
can justify the cost to them- 
selves, parents or spouses. 
Indeed, domestic bliss was one 
of the commonest reasons put 
foward for wanting one. It 
seems that many computer users 
have to fit in Ehte or Doom- 
dark's Revenge between Wogan 



and Dallas, inevitably leading to 
ructions. 

I'm afraid that we're a heart- 
less crowd here, you'll just have 
to sort out your own domestic 
problems. Another common 
theme was people wanted a set 
that couldn't pick up Terry 
Wogan. Laudable though this 
aim is, I'm sure the indefatig- 
able Mr Wogan will find a way 
to get himself on to monitors as 
well. After all, he has mono- 
polised every other form of 



electrical equipment, and there 
is even talk that you can get him 
on some microwaves. 

Some complained that while 
their computer was state of the 
an, their TV was a little over the 
hill. The best of these was Kevin 
Lowe, who claimed John Logic 
Baird wanted his set back. 
Foremost in the slogan market 
was Mr JW Smith from Shet- 
land who claimed that "Philips 
packs pixel power". 

And so we come to the 
winners. Runner ups were 
Andrew Callister from Douglas, 
Isle of Man. A Philips monitor 



to him meant no more trouble 
with the Fuzz — presumably he 
won't get done for license 
evasion again. Another runner 
up was R Laskey from St 
Albans. He claimed that 
"dedication was so hard to find 
nowadays." However, winner 
by a clear pixel from all the 
thousands of entries was Mark 
Bental! from Sheppey, Kent: 
I asked my computer, a BBC B, 
What make of monitor it would 
most like to see. 
With a clunck and a whirl and 
a giggle of glee. 
It just be a Philips CM -8533. 



IXloUR DE FRANCE 



October's Tour de France 
competition asked you to 
redesign the circuit for 
Activision's bicycle racing game. 
20 copies of the game together 
with a Tour sweatshirt were on 
offer for the runners up; and for 
the winner we threw in a 
Commodore 64 to play the game 
on. 

Most entries wanted to make 
the course longer and tougher — 



as if the present circuit wasn't 
gruelling enough already. They 
also thought to change the 
venue. Thus we had Tours of 
Australia, Europe, Sweden, 
Atlantis, Saturn's Rings, and, 
from a Yugoslavian reader, a 
nicely illustrated Tour of 
America. Other suggestions 
included a race round the coast 
of France on hydro bikes, and a 
circuit based on Birmingham's 



Spaghetti Junction twisted into 
the shape of a Mobius band. 

Fust prize goes to Neil Marsh, 
25 Oxford Road, Orrell, Wigan, 
Gr. Manchester. As his extract 
from the Bike-Rider's Guide to 
the Galaxy points out, the most 
demanding circuit in the uni\'erse 
is located in the Rof mountains 
on the planet Orhim, Due to a 
freak rift in the fabric of space, 
the entire circuit is uphill. 

Copies of the game and 
sweatshirts to the following: E. 
Cook, Cwmbran; O. Sjostrand, 



Sweden; A. Alldrick, Coventry; 
M. Shillaker, Corsham; S. 
Whitehouse, Halesowen; R. 
Sheppard, Chingford; R. 
Stcsevic, Yugoslavia; M. 
Mobarak, Milton Keynes; T. 
Chapman, Ashwell; H. Sandbar, 
Wolverhampton; L. Porsklev, 
Sweden; R. Fleuty, Eastbourne; 
M. Roberts, Burgess Hill; M. 
Whiley, Knutsford; S. McRae, 
Inverurie; M. Woods; M. 
Lockwood, Huddersfield; J. 
Williams, Stoke; P. Holland, 
Wirral; A. Ennis, Heme Hill. 



{SJUMMER OF GAMES II 



' £100 of sportswear plus a copy 
of Summer Games II, was the 
prize in October's comptition 
based on US Gold's hit game. 
We asked you to come up with 
a new event for the game. S. 
Jardine, 108 Barrowby Road, 
Grantham, Lines., wins the prze 
for a Trapeze event: points would 



be awarded for smooth landings, 
artistic interpretation, number of 
somersaults, and so on, while 
timing would be absolutely 
crucial. Among the other entries, 
fishing and C5 racing were 
suggested, but were rejected on 
the grounds that they would be 
too slow. 



30 copies of the game go to 
the following runners up: J. 
Green, Radletl; A. Ennis, Heme 
Hill; J. Williams, Stoke-on-Trent; 
C. Pyre, Codnor; J. Tunstall, 
Hartlepool; A, Shaw, Nailsea; P. 
Croxall, Farby; C. Broad, 
Oldham; W. Sonner, Folkestone; 
R. Stewart, Tinsley; F. Turra, 
Bologna; K. Young, Coventry; P. 
Cheesbrough, Keswick; M. 
Hatton, Morpeth; S. Ahmad, 



Crawley; J. Morris, Poole; P. 
Williams, Rushton; S. Whitfield, 
Beverly; P. Barker, Battersea; D. 
Constable, Upmister; J. King, 
Belgium; A. Charles, South 
Anston; C. Macaskill, Alloa; A. 
Brett, Broadmeadows; D. 
Johnson, Stockport; T. Wells, 
Stourbridge; S. Davies, Wyrtley; 
J. Norris, Beckenham; J. 
Salfarlie, Mitcham; P. SandeD, 
Sweden. 
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THE USER-FRIENDLY 
MAGAZINE FOR 
CAMERA PEOPLE 
EVERYWHERE 




News, pictures, advice, weekly camera 
tests and regular big prize competitions . . . 
they're all in Amateur Photographer- and 
it's the leading marketplace for cameras 
and photographic equipment 



^w-. 




■■ISs^;- 



At your newsagent every Tuesday 6 5p 



iii&M:-- 



Ji& 
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IT MAKES 




SOUNDUKE 
HARDWORK 





Whether you want to play along to it, do demo's 

and record with it, sing along and dance to it or 

just enjoy programming it — The Syntron 

Digidrum — Get It! 

The Syntron Digidrum comes complete with a 

hardware user port connector, audio out, 

trigger out, easy to follow user's guide, 

software with the first eight digital 

samples including Crash Cymbal, 

Snare Drum, Bass Drum, Floor Tom, 

Hi Tom, Med Tom, Open Hi Hat 

Closed Hi Hat and programming 

functions. The software 

contains a complete set of 

demonstration patterns 

and songs — All this for 

just £65.00 Inc VAT 



There is 
already a 
new sound sample 
set in preparation which 
will contain over 40 new 
samples including Syn Drums, 
Latin percussion. Hand Claps and 
many more for only £16.50! All purchasers 
of the Syntron Digidrum will receive details 
of the new sound samples as they become 
availablelplus a FREE subscription to the SYNDROMIC 
* USERBASE which includes a membership card and a FREE 
quarterly newspaper on corriputer music and computer 
musicians written by leading music and computer journalists. 
Please fill out and return the coupon below. 



THE BBIG BBBLACK BEAT BBBOX 



SYNTRON DIGIDRUM 

The Syntron Digidrum is an exciting 
professional digital drumcomputer 
designed to operate with the 
Commodore 64. 

Using 'live' digital sound samples 
which are encoded onto software the 
user has a programmable drum 
machine with a sound quality many 
times the price. 

Easy visual grid programming, hear 
the sounds you enter, 51 patterns 
available in memory plus 10 songs 
linking 100 patterns together are 
possible with full copy, insert and 
delete functions. 



xg- 



D 



I would like further information 
on the Syntron Digidrum 



n 



I would like to order my Syntron 
Digidrum(s) 



NAME 

ADDRESS 



Syntron Digidrum — Disk version @ £65.00 Inc. VAT 

— Cassette version @ £65.00 Inc. VAT ..v 

Please add £2.50 for packaging/postage/insurance. 

I enclose a cheque/postal order — made payable to SYNDROMIC MUSIC — to the value 

of £ 

All orders should be sent to SYNDROMIC MUSIC, 35A Grove Avenue, London, N10 2AS 

SYNDROMIC MUSIC GUARANTEE 
Not to Bank your monies until the Goods are ready for Dispatch, 

Please allow 21 days for delivery digi ever hear such a sound? 



MAIL ORDER 
PROTECTION SCHEME 

If you order goods from Mail Order advertise- 
ments in this magazine and pay by post in 
advance of delivery, Your Computer will consider 
you for compensation if the Advertiser should 
become insolvent or bankrupt, provided that: 

(1) You have not received the goods or had your 
money returned; and 

(2) You write to the Publisher of of Your 
Computer summarising the situation not 
earlier than 28 days from the day you sent 
your order and not later than two months 
from that day. 

Please do not wait until the last moment to Inform 
us. When you write, we will tell you how to make 
your claims and what evidence of payment is 
required. 

We guarantee to meet claims from readers made 
in accordance with the above procedure as soon 
as possible after the Advertiser has been declared 
bankrupt or insolvent. 

This guarantee covers only advance payment sent 
in direct response to an advertisement in this 
magazine not, for example, payment made in 
response to catalogues etc., received as a result 
of answering such advertisements. Classified 
advertisements are excluded. 



C & F ASSOCIATES 



BBC RRP Our 

prie« 

ENTHAR 7 (80 TRl 16.9514.95 

BANJAX (80 TR.) 11.9S10.9S 

BLUE fttSBON GAMES 

DISK 1 (40 TH) 9.95 7.50 

DISK 2 (40 TR) 9.95 7.50 

BANJAX 9.96 8 25 

WORM IN PARADISE 9.96 7.25 

COMBAT LYNX 8.9S 6.75 

BOFFIN ,9.95 7.25 

GHOULS 7.95 2.50 

RUBBLE TROUBLE 7.95 2.50 

KMGHT LORE 9.95 7.25 

BUMBLE BEE 7.95 2.50 

FELIX & THE FRUrr 

MONSTERS 7.50 2.50 

SABRE WULF 9.95 7.25 

RED MOON 6,95 6.50 

CASTLE QUEST 12.95 8.95 

SWOOP . 7.95 1 95 

FELIX ItTHEEVIL wiEEviLs"6!95 2!50 

ATIC ATAC 7.95 5,95 

ALIENS 9.95 7.25 

KILLER GORILLA 7.95 2.50 

ELECTRON 

RICK HANSON , ,9.95 8.25 

BOFFIN 9.95 7.25 

NIGHTMARE MAZE 2.S0 2.2S 

CASTLE ASSAULT 2.50 2.25 

COMBAT LYNX 8.95 6.75 

SPECTRUM 

THE ARTIST 12.95 9.95 

WANTED: MONTY MOLE 6.95 5.25 

MONTY IS INNOCENT 6.95 5.25 

RED ARROWS .8.95 5.75 

HARRIER ATTACK 5.95 4.50 

STARQUAKE 7.95 5.95 

MARSPORT 9.95 6.90 

FAIRLIGHT 9,95 7,25 

DUN DARACH 9,95 7.25 

ALIEN-S 9.95 7.2S 

ABU SIMBEL , 7.95 5.95 

NODES OF YESOD 9.95 6.25 



SPECTRUM RRP Our 

Prjco 

A VIEW TO A KILL 10.99 7.2B 

WIZARDS LAIR 6.99 5.50 

COMBAT LYNX 8.95 6.75 

THAT'S THE spinrr 7.95 5.20 

ATIC ATAC S.60 4.50 

UNDERWUHLOE 9,95 7,25 

MONTY ON THE RUN 7.95 5.95 

WORM IN PARADISE 9.9S 7.25 

NIGHTSHADE 9.95 7.25 

KNIGHT LORE 9.95 7,25 

ROCCO 7.95 5.95 

RED MOON 6.95 5,50 

AQUAPLANE 6.95 1,96 

SAM STOAT SAFE8REAKER.6.95 5.25 

AMSTRAD 

ALIENS 9.95 7.25 

COMBAT LYNX 8.95 5.95 

RED ARROWS lAMDlSCK. 12.96 7.50 

RED ARROWS 8.95 5.75 

WIZARDS LAIR 8.95 6.75 

PROJECT FUTURE 8.95 6,95 

RED MOON 6.95 5.50 

DUN DARACH 9.95 7.25 

BRIAN BLOODAXE 8.95 5.95 

KNIGHT LORE 9.95 7.25 

ROCCO 8.95 6.25 

TASWORD 464 (CASS) 19.9S16.95 

TASWORO 464/664 (0) 24.9519.95 

TASWORD 6128 (D) 24.9519.95 

COMMODRE 64 

IMHOTEP 9.95 6.26 

NODES OF YESOD. ........9.95 6,25 

RED MOON 6.95 5.60 

RED ARROWS 8.95 5,75 

WANTED: MONTY MOLE 7.96 5.25 

BLACKWYCHE 9.95 6.25 

WIZARDS LAIR 8.95 6.25 

HARRIER ATTACK S.9S 4. SO 

ENTOMBED 7.95 6.25 

THING ON A SPRING 7.95 5.95 

COMBAT LYNX. 895 6,75 

WIZARDRY 9.95 7.25 



PLEASE NOTE: BBC DISC SOFTWARE GUARANTEED FOR ACORN DFS ONLY 

ALL PRICES INCLUDE VAT & P&P 

(overseas orders add £1.00 per item) 

CheQues pavable to: 

C & F ASSOCIATES 

and send to: 

C & F ASSOCIATES (PCW), PO BOX 2. BIDEFORD EX39 3RE 
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fP JOINTER PROBLEMS 



7 



Do you have a 
problem related 
to your micro? 
Our team will 
do their best to 
help. Please 
include only one 
question per 
letter and mark 
it "Response 
Frame". 
Alternatively, 
perhaps you 
have an idea 
you have an 
idea you'd like 
to pass on to 
others. Why not 
write to us with 
your top tips? 



• I am developing a drawing 
program for the Amstrad. How 
can I move a pointer around the 
screen without overwriting the 
background? Also, could you tell 
me how to incorporate pull-down 
menus. 
Simon Modi, 
Prestel Mailbox. 

Although it is not well 
explained In the manual, the 
Amstrad has four different 
"ink modes" which 
determine how a pixel or a 
line interacts with colours 
already on the screen. Ink 
mode 1, XOR, the exclusive 



OR option provides a simple 
solution to your problem. In 
this mode, drawing a line or 
printing a character twice 
has the effect of restoring 
the original picture. 

You can set the XOR mode 
by including a fourth 
parameter at the end of a 
plotting command such as 
Plot or Draw; or by Printing 
control character 23. The 
following program illustrates 
the technique. Lines 10 to 30 
create a background, Line 80 
simply causes a delay. 
10 FOR N = 1 TO 1000 
20 PRINT "M"; 



30 


NEXT 


40 


PRINT CHR${23) + CHR$(1) 


50 


TAG 


60 


MOVE 50,100 


70 


PRINT "TEST"; 


80 


FOR = 1 TO 1000:NEXT 


90 


MOVE 50,100 


100 


PRINT "TEST"; 



If you want to include pull- 
down menus, I am afraid you 
will have to learn machine 
code. You'd need first to 
store part of the screen, print 
the menu, and then reprint 
the original screen data. 
Doing this from Basic would 
be too slow. 
Jim Taylor. 




mULATING A PAUSE 



• I have been delving into the 
depths of machine-code for a while 
now and have met with a problem. 
How do I simulate the pause 
function but only allow one key to 
continue the operations? For 
example: If one was to save chunks 
of code headerless one after the 
other, how would I go about 
making the system wait for, say,^ 
Capshift to be pressed, thus 
continuing with the save? 
Mark Piumett, 
Thelford. 
Norfolk. 

The principle of pausing in 

machine code is fairly similar 

to Basic. Consider the 

following: 

10 LET 1$ = INKEYS 



20 IF IS = " " THEN GOTO 100 

30 GO TO 10 

40 STOP 

100 REM continue with program 

The way to do this In 
machine code is to read the 
keyboard and keep doing so 
in a continuous loop until 
such time that the key 
depressed is the one 
required. So if you want to 
save two blocks of 
headerless code with a pause 
equivalent in between, use 
the following: 

LD HL, START OF SAVE 

LD DE, LENGTH OF CODE 

LD A. 255 {LENGTH OF LEADER) 

SCF 

CALL 04C2 (SAVE BYTES) 

LD A, CODE OF KEY 



LOOP IN A, (254) 

RRA 

JR C, LOOP 

LD, HL, START OF SAVE 

LD DE, LENGTH 

LD A, 255 (LEADER) 

SCF 

CALL 04C2 (S/B) 

RET. 

This routine works on all 
of the outside keys. Here are 
their values. 

1 — 247 
— 239 
Q - 251 
P — 223 
A — 253 
ENTER — 191 
CAPS — 254 
BREAKSPACE - 127 
Craig Rawston 



IWIhich compiler? 



• In the June issue of Your 
Computer you answered a letter 
about a compiler for the Spectrum. 



TOP TIPS 



This short piece of machine code — 179 bytes — 
which will list the current variables in memory. It 
works on any Spectrum. Type in the program below 
and run it. If there are no errors it will then save the 
machine code it creates to tape. 

The routine is leaded by LOAD "" CODE but first 
reserve memory with CLEAR 59999. To call LVAR from 
Basic enter. RANDOMISE USR 60000. 
Non-printable characters are handled by + CHRS n 
+ , where n is a character from to 32. 
Anant Modi 
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You advised Softek's FP> 
Compiler, as it is the best you 
know. Please could you give me a 
little more information on this 
compiler, like what sort of speed 
increase it has, how much user 
memorj- it provides and how much 
it costs. 
S Smith. 
Minster Lovell, 
Oxon. 

Basically the Compiler Pack 
is made up of two separate 
compilers P.P. and l.S. The 
"Floating Point" version 
supposedly speeds up your 
programs by 10 times (about 
right) and the Integer version 
between 200 and 500 times. 

To be realistic the latter is 
more like 5-10 time average. 

Obviously the more 
complicated the program Is 



the slower the compiled code 
will be. Both programs fit 
fairly high up in the memory 
so a large chunk is available 
to the user. 

Although most operations 
are catered for I would 
disagree with Tim Hartnell 
and say that 'Blast' from 
Oxford Computer Systems 
Ltd is far superior, but then 
for £24.95 it should be. FP 
will set you back around 
£19.95 and is available in the 
shops whereas Blast is only 
available by post. The less 
extensive but faster Softek 
Computer, l.S., costs £9.95. 

Oxford Computer Systems 
Ltd — 0993 812700; The Edge 
— 01-240 1422/7877. 
Craig Rawston. 
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SYNTHESISER 

>David Walker • Amstrad 
• Knighton, Powys 

After typing in the listing 
and successfully running 
it several inputs will have 
to be made before you can 
make the program play 
music. 



Programs for Software File should be fairly 

compact and sent on a cassette. Please include 

clear instructions and say what computer it's 

for. We pay between £6 and £36 for programs 

published. They must be double-checked and 

submitted to Your Computer exclusively. 



You will input the 
octave number. The attack 
rate — how fast the sound 
reaches its peak volume. 



The lower the number the 
faster this happens. The 
decay rate — how fast the 
sound drops to its 



constant volume. 

The release rate — how 
fast when you have 
released the key the 
sound decays away. The 
tone effect. You can 
experiment with all the 
preset sounds in lines 
600-700 and alter them if 
you wish. After these 
inputs your keyboard will 
be live. 



Synthesiser. 



1 REM David Walker 1985 

2 REM Synthesiser 
10 60SUB 370 

20 EVERY 4.3 GOSUB 250 

30 EVERY 4,2 GOSUB 290 

40 EVERY 4.1 GOSUB 330 

50 FOR x=l TO 13 

60 IF INKEY(k%(x))=0 AND xOcl AND x<>c2 A 

ND x<>c3 THEN GOSUB 90 

70 NEXT X 

80 GOTO 50 

90 IF cl=0 THEN GOSUB 100 ELSE IF c2=0 THE 

N GOSUB 150 ELSE IF c3=0 THEN GOSUB 200 EL 

SE RETURN 

100 IF x<>0 AND x=c2 OR x=c3 THEN RETURN 

110 SOUND 129. p%(x). 0,0,1, tone 

120 SOUND 129, pSS(x) .10000, 12,0, tone 

130 cl=x 

140 RETURN 

150 IF x<>0 AND x=cl OR x=c3 THEN RETURN 

160 SOUND 130. p%(x), 0,0.1. tone 

170 SOUND 130, p%<x) ,10000. 12,0, tone 

180 c2=x 

190 RETURN 

200 IF x<>0 AND x=:cl OR x=c2 THEN RETURN 

210 SOUND 132, p5!S(x) ,0,0,1, tone 

220 SOUND 132. p%(x), 10000, 12,0, tone 

230 c3=x 

240 RETURN 

250 IF cl=0 OR INKEY(k%(cl))=0 THEN RETURN 

260 SOUND 129,p%(cl),0,12,2.tone 

270 cl=0 

280 RETURN 

290 IF c2=0 OR INKEY(k%(c2))=0 THEN RETURN 

300 SOUND 130,p%(c2),0,12,2,tone 

310 c2=0 

320 RETURN 

330 IF c3=0 OR INKEY(k%(c3))=0 THEN RETURN 

340 SOUND 132,p%(c3),0,12,2,tone 

350 c3=0 

360 RETURN 

370 DEFINT a-z 

380 DIM p%(13),kSS(13) 

390 FOR x=l TO 13 

400 READ k%(x) 

410 NEXT 

420 MODE 1 

430 INPUT"octave (1-5)" ;o 

440 IF o=l THEN RESTORE 770 

450 IF o=2 THEN RESTORE 780 

460 IF o=3 THEN RESTORE 790 

470 IF o=4 THEN RESTORE 800 

480 IF o=5 THEN RESTORE 810 

490 FOR x=l TO 13 



500 READ p%(x) 

510 NEXT 

520 MODE 1 

530 INPUT" attack rate (0-5)" ; attack 

540 INPUT" decay rate (0-5 )"; decay 

550 INPUT"release rate (l-10)":rel 

560 ENV 1 .5, 3. attack. 2,-1, decay 

570 ENV 2.12.-l,rel 

580 MODE 1 

590 INPUT"Which tone effect ( 1-15)" ; tone 

600 ENT -1,3,1,1.3,-1,1 

610 ENT -2,3,2.1,3,-2,1 

620 ENT -3,6.1.1.5,-1,1 

630 ENT -4,6,2.1,6.-2,1 

640 ENT -5.5,1.1,10,-1.1,5,1,1 

650 ENT -6,2,1,1,4,-1,1.2,1,1 

660 ENT -7,2,2,1.4.-2.1.2.1,1 

670 ENT -8,2.1.2.4,-1,2.2.1.2 

680 ENT -9,5,1,1,2,-1,1,5.1,1,8,-1.1 

690 ENT -10,3,5,1.3,-10,1,3.5,1 

700 ENT -11,1,1.1 

710 ENT -12.1,-1,1 

720 ENT -13.20,1.1,10.-2.1 

730 ENT -14,5.10,1,10,-5.1 

740 ENT -15.5,1.1.6.-1,1 

750 RETURN 

760 DATA 71,60,63,61,62,55,52,54,44.46,45, 

38 39 

770 DATA 956.902,851.804.758.716,676,638,6 

02,568,536,506,478 

780 DATA 478,451,426,402,379,358,338.319,3 

01,284,268,253,239 

790 DATA 239.225,213,201,190,179.169,159,1 

50 142 134 127 119 

800 DATA 119.113.106,100.95,89,84,80,75,71 

,67,63,60 

810 DATA 60.56.53,50.47,45,42,40,38,36,34. 

32,30 



PILE-UP 



^ David Judge 0BBC 
0Surbiton, Surrey 
This is a strategy game for 
the BBC model B — with 
OS 1.2 — for two players. It 
is played on a 10 by 10 
board. Each player takes it 
in turn to place a counter 
of his or her colour onto a 
square on the board. 

To place a counter on 
the board, you simply move 
the cursor — a cross on 
the board — to the desired 



square, using the cursor 
keys, and press the space 
bar. You may also use 
joysticks. 

When there are more 
than five counters "piled 
up" onto a single square, 
that square explodes, and 
throws counters into the 
surrounding squares. If 
there are any of the 
opponent's counters in 
these squares, then they 
are wiped out. 

The object of the game 



(continued on next page) 
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(continued from previous page) 



is to take over the entire 
board with your own 
coloured counters. 

The strategy of the game 
is more complex than it at 
first appears. For instance, 
one strategy is to build up 
a chain of squares each 
containing five counters, 
until you consider that it is 
the right time to set off 
the chain. Another strategy 



is to explode squares as 
soon as possible, in order 
to take over a lot of the 
board quickly 

The game is in two 
parts. The first part gives 
the game instructions, 
while the second part is 
the game itself. Type in 
listing 1 and save it onto 
the start of a cassette. 
SAVE -'PILE" <RETURN> 
Then enter listing 2 and 
save that after listing 1 on 
the same cassette. 



SAVE •'PILE2" <RETURIM> 

Then rewind the cassette 

and run the game by 

typing: 

CHAIN "" <RETURN> 

The game as written will 
run on disc-based 
machines without the 
need for a downloader, as 
there is sufficient memory 
for the program to run 
with Page set to &1900. 

The program has not 
been tested on an 
Electron. However, if all 



references to Mode 7 are 
removed, the program 
should run. 

Listing 1 can, in fact, be 
left out altogether. 

If anybody would like to 
play the game without 
having to type it all in, a 
cassette of the program is 
available for £3.00 from me. 
Please send a cheque or 
postal order for £3.00 to: 
David Judge, 39 Warren 
Drive North, Tolworth, 
Surbiton, Surrey 



Listing I. 



10MODE 7 

20PROC Intro 

30CLS 

40PRINT 

50FOR J=l TO 2 

60PRINTTAB( 12) ;CHR*a31);CHR*(131) ; CHR»( 157) ;CHR*( 1 
32);CHR»(141);'Piie up "iCHR*(156) 

70NEXTJ 

80PRINT' ' ■* 

90CHAIN "PILE2" 
100DEFPROClntro 
110CLS 
120PRINT 
130FOR J=l TO 2 

140PRINTTAB( 12) ; CHR*( 131 > ;CHR»{ 131 ) ; CHR«( 157) ; CHR*( 1 
32);CHR»(141);"Pile up •■;CHR»{156) 



150NEXTJ 
160PRINT 
170PRINT' 
180PRINT' 



This is 
'The game is 



the game of Pile up" 
for two players. Each player" 
19BPRINT" takes it in turn to place one of their" 
200PRINT"counters on the 10 * 10 board. 
210PRINT "When their are more then 5 counters on ' 
22<^RINT"a space, this space explodes and throws" 
230PRINT"counters into the surrounding squares." 
240PRIKT" These squares will then take on the same"; 
250PRINT "colour as the exploding square." 
260PRINT"One player is blue, the other is red." 
270PRIKT"The object of the game is to convert the"; 
280PRIHT"whole board to your own colour." 
290PRINT "There is an option for either joysticks" 
300PRINT"or keyboard play. If the keyboard option"; 
310PRINT"is selected, then use the cursor keys to"; 
320PRINT'"move and the space bar to pick a square." 
330PRINT" HIT ANY KEY TO CONTINUE "; 
340A«=6ET$ 
350CLS 
360PRINT 

370PRINT"The rules:-"' 

380PRINT"1) You can only place a counter In an" 
390PRINT'" empty square, or one already " 
400PRINT" occupied by one of your counters." 
With the joystick option, it is " 
necessary to have one joystick for'" 
each player."' 
440PRINT"There are 3 options for the length of" 
450PRINT"each game, either short, medium or long."' 
460PRINT" HIT ANY KEY TO CONTINUE "; 
470A$=GET* 
480ENDPROC 



/ /vr/njf 2. 



IREH LISTING 2 

10ON ERROR MODE 3 : REPORT:PRINTEftL:END 

20DII1 Bdl.ll) 

30VDU23, 240. 255. 255, 255. 255, 255, 255, 255, 255 

40FOR J=l TO 11 

50FOR K=l TO 11 

60B(JI.K)=0 

70NEXT K 

80NEXT J 

9CPR0Cstart 
100TIME=0 
110MODE2 
120VDU 23:8202:0:0:0 



410PRINT-2) 

420PRINT" 

430PRINT" 



130movs=0 

14 0PROC screen 

1S0PRINTTAB( 15 . 1) ; "MOVES" 

160PRIHT TAB( 15.6): "TIME" 

170FOR JX=1 TO 10 

180FOR JY=1 TO 10 

190IF B(JX.JY)<>0 THEH PROCsquare 

200NEXT JY 

210NEXT JX 

220REPEAT 

230PRINTTAB( 15. 3) ; STR«((novs) ; 

240PROCtime 

250PHOCplayl 

260PROCcheck 

270PROCplay2 

280PROCch«ck 

290Biovasmovs+ 1 

300PROCboard 

310UNTIL FALSE 

320 

330DEFPROCscreen 

340CLG 

350VDU29. 0:112: 

360VDU19,1.7;0:0;0; 

370VDU19.2.1;0;0;0: 

380VDU19.3.4;0:0;0; 

390GCOL 0.1 

400FOR J=0 TO 800 STEP 80 

410MOVE J.0:DHAW J, 800 

420NEXT J 

430FOR J=0 TO 800 STEP 80 

44(2MOVE 0. J: DRAW 800, J 

450NEXT J 

460ENDPROC 

470 

480DEFPROCplayl 

490PROCdisp(l) 

500flagl=l 

510IF key THEN PROCkeys ELSE PROCjoyl 

520B(JX.JY)=B(JX,JY>+1 

530PROCsqu«re 

540ENDPROC 

550 

560DEFPROCplay2 

570PROCdisp(2) 

580flagl=-l 

590IF key THEN PROCkeys ELSE PR0Cjoy2 

600B(JX.JY)=B(JX,JY)-1 

6 10PROC square 

620ENDPROC 

630 

640DEFPROC}oyl 

650JX=1:JY=1 

660REPEAT 

670PROCtime 

680PROCcros» 

690A1=ADVAL(1) 

700A2=ADVALC2) 

710A3=ADVALC3) 

720A4=ADVAL(4) 

730F0=ADVALC0) AND 3 

740IF F0=1 THEN PROCcross:GOTO 820 

750IF aAl>30000 AND AK35000) AND CA2> 30000 AND A2< 
35000)) THEN 690 

760IF (AK1000 AND JX=10) OR (Al>60000 AND JX=1) OR 
(A2>60000 AND JV=10) OR (A2<1000 AND JY=1) THEN 690 

770PROCcross 

780IF AK1000 JX=JX+1 
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790IF Al> 60000 JX=JX-1 

800IF A2<1000 JY=JY-1 

810IF A2> 60000 JY=JY+1 

820UNTIL F0O0 

830 IF B<JX.JY)<0 THEN 660 

840ENDPROC 

850 

860DEFPROCk«>ys 

670JX=1:JY=1;*FX15 

SeaREPEAT : PROCt iiae : PROCcross 

890A=6ET 

900IF A=32 THEN PROCcross: GOTO 980 

910IF A<136 OR A>139 THEN 890 

920rF (A=136 AND JX=i) OR (A=137 AND JX=10) OR {A=13 
8 AND JY=1) OR (A=139 AND JY=10) THEN 890 

930PROCcross 

910IF A=136 THEN JX=JX-1 

950IF A=137 THEN JX=JX+1 

960IF A=138 THEN JY=JY-1 

970IF A=139 THEN JV=JY+1 

980OSCLIA=32 

990IFB(JX.JY)<>0 AND SGN(B< JX.JY) )<>f lagl THEN 880 
1000ENDPROC 
1010 
1020DEFPROCcross 

1030CX=((JX-l)»80)+40 

1040CY=((JY-l)*e0)+40 

1050GCOL3.1 

1060MOVE CX-20,CY 

1070DRAW CX+20.CY 

1080MOVE CX.CY-20 

1090DRAH CX,CY+20 

1100ENDPROC 

1110 

1120DEFPROCioy2 

1130JX=1:JY=1 

n40REPEAT 

1150PROCtime 

1160PROCcross 

1170A1=ADVAL(1) 

H80A2=ADVALC2) 

1190A3=ADVAL(3) 

1200A4=ADVAL(4> 

1210F0=ADVAL(0) AND 3 

1220IF F0=2 THEN PROCcross: GOTO 1300 

1230IF ((A3>30000 AND A3<35000) AND (A4>30000 AND A4< 
35000)) THEN 1170 

1240IF (A3<1000 AND JX=10) OR (A3> 60000 AND JX=1) OR 
(A4>60000 AND JY=10) OR <A4<1000 AND JY=1) THEN 1170 

1250PROCcross 

1260IF A3<1000 JX=JX+1 

1270IF A3>60000 JX=JX-1 

1280IF A4<1000 JY=JY-1 

1290IF M>6e&S<d JY=JY+1 

1300UNTIL F0O0 

1310IF B<JX,JY>>0 THEM 1140 

1320ENDPROC 

1330 

1340DEFPROCboard 

1350chk=0 

1360FOR J=l TO 10 

1370FOR K=l TO 10 

1380IF B<J.K)=0 THEN 1400 

1390IF B(J.K)<0 THEN chk=chk-l ELSE chk=chk+l 

1400NEXT K 

1410NEXT J 

1420IF chk=100 OR chk=-100 THEN PROCend 

1430ENDPROC 

1440 

14S0DEFPROCch©ck 

1460change=0 

1470FOR J=l TO 10 

1480FOR K=l TO 10 

1490IF B(J.K)>-6 AND B(J.K)<6 THEN 1590 

1500IF B<J.K)<=-6 THEN fU9=-l ELSE flag=l 

1510FORJl=J-i TO J*l 

1520FORK1=K-1 TO K+1 

1530IF RNDCIX.S THEN PROCchange 

1540IF J1=J AND K1=K THEN PROCchange 

1550NEXT Kl 

1560NEXT Jl 

1570change=l 

1580SOUND 0.-15.5.10 

1590NEXT K 

1600NEXT J 

16101 F change=0 THEN ENDPROC 

1620PROCtime 

1630PROCboard 

16406OTO 1460 

1650ENDPROC 

1660 



1670DEFPROCchanqe 

1680IFJK1 OR KKl OR Jl>10 OR Kl>10 THEN ENDPROC 

1690JX=J1:JY=K1 

1700IF J1=J AND K1=K B< J .K) =flaei: PROCsguare: ENDPROC 

1710IF SGN(S<Jl.Kl>)<>flag THEN B(Jl,Kl>=f lag:PROCsqu 
are: ENDPROC 

1720BCJl,Kl)=BCJl.Kl)+flaq 

1730PROCsquare 

1740ENDPROC 

1750 

1760DEFPROCtime 

1770Tl=INTCTmE/100) 

1780T2=T1 DIV 60 

1790T3=Ti MOD 60 

1800T2*="" 

1810IF T2<10 THEN T2»="0"+RIGHT*(STR»£T2> . 1) ELSE T2» 
=RIGHT*<STR«(T2).2) 

1820T3$="' 

1830IF T3<10 THEN T3*="0-+RIGHT*(STR»(T3) . 1) ELSE T3* 
=RIGHT*(STR«(T3).2) 

1840T4S=T2S+":-+T3S 

1850PRINTTAB( IS . 8 ) ; T4* 

1860ENDPROC 

1870 

1880DEFPROC©nd 

1890IF chk=100 THEN COLOUR 2 ELSE COLOUR 3 

1900REPEAT 

1910PRINTTABa5.12); 

1920IF chk=-100 THEN PRINT'BLUE" : ELSE PRINT"ReD ": 

1930FOR K=l TO 1000: NEXT K 

1940PRINTTAB(15.12);" "; 

1950FOR K=l TO 1000: NEXT K 

1960UNTILFALSE 

1970 

1980DEFPROC5guaro 

1990VDU5 

2000JX1=( ( JX-1)*80)+10 

2010JY1=C ( JY-l)*80)+60 

2022MOVE JXl.JYl 

2030IF BCJX.JY)>0 THEN GCOL 0.2 ELSE GCOL 0,3 

2040IF B(JX.JY)>=5 THEN GCOL 0.9 

2050IF B(JX,JY)<=-5 THEN GCOL 0.12 

2060PRINTCHR»(240); 

2070GCOL 0.1 

2080MOVE JXl.JYl 

2090PRI NTCHR* C ABS < B < JX . JY ) ) +4 8 ) : 

2100VDU4 

2110ENDPROC 

2120 

2130DEFPROCstart 

2140CLSrPRINT 

2150PRINT'"Do you want sound (Y/N)": 

2160REPEAT 

2170A$=GET* 

2180UNTILA*="Y" OR A*="N" 

2190IF A*="Y" THEN 2220 

2200*FX210.1 

2210GOTO 2230 

2220*FX210,0 

2230PRINT'" 

2240key=FALSE 

2250PRINT 

2260PRINT"Would you like a :- 1 Keyboard game" 

2270PRINT" 2 Joystick ganw" 

2280REPEAT:A»=GET»:UNTILA«="1" OR A«="2" 

2290IF AS="1" THEN key=TR(JE: *FX4 , 1 

2300PRINT'" 

23i0PRrMT"Wouid you like a :- 1 long aame" 

2320PRINT" 2 medixjm game" 

2330PRINT" 3 short game" 

2340REPEAT 

2350AS=GET* 

2360UNTILA»="1- OR A*=-2" OR A$= "S" 

2370IF A»="l" THEN ENDPROC 

2380IF A*="2" THEN aiax=40 ELSE max=80 . 

2390FOR J=l TO max 

2400X=INTCRND(1)*10)+1 

2410Y=INT(RND(1)*10)+1 

2420IF B(X.Y)<>0 THEN 2400 

2430val=INT(RND(l)*4)+l 

2440IF RND<1)>.5 THEN val=val«-l 

2450B(X,Y)=val 

2460NEXTJ 

2470ENDPROC 

2480 

2490DEFPROCdisp(p) 

2500IF p=l THEN COLOUR 2 ELSE COLOUR 3 

2510PRINTTAB(0.0): "PLAYER ":p;" " 

2520COLOUR 1 

2530ENDPROC 
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LABELS 

►M Payne • Spectrum 
• Milton, Stoke-on-Trent 

This program allows labels 
to be used on the 
Spectrum. It is written in 
such a way that it may be 
used with a line 
renumberer thus adding 



greater versatility to 
program development. By 
using meaningful labeis 
you can forget about line 
numbers and settle down 
to writing some readable, 
structured programs. 
Points to note: 

• A label is stored as a 
variable containing the 
value of the line number 
on which it appears. 

• A label is defined by a 



Rem statement followed 
by an asterisk followed by 
the label name. 

• No other text may appear 
with a label — each label 
must have a line of its 
own. 

• This program must 
precede any program using 
labels. 

• Labels must not be longer 
than 20 characters. 

The program is searched 
for label declarations, and 



when found, the label 
name is poked into the Let 
statement on the second 
line. This statement is 
then executed and the 
search continues until the 
end of the program. 
Note -the Go Sub 
statement, and the For 
2 =: TO Step 
statement are methods of 
avoiding direct jumps 
involving line numbers. 



Labels. 



=PEEK (pointer+l)+256*PEEK pointer 
23636 



IF 



10 
20 
25 
30 
40 
50 
55 
60 



LET 
LET 
FOR 
LET 
LET 



1 LET pointer=0 

2 LET payney 
pointer<>0 THEN RETURN 

3 LET start=26+PEEK 23635+256*PEEK 

pointer =s tart- 26 

nextaddr=pointer 

2=0 TO STEP 

pointer=nextaddr 

nextaddr=pointer+PEEK (pointer+2)+256*PEEK (pointer+3)+4 

IF PEEK (pointer+5)<>C0DE "*" THEN GO TO 100 
LET length=PEEK (pointer+2)+256*PEEK (pointer+3)-3 
IF length>20 THEN PRINT "label error - line " ; PEEK (pointer+1 
)+256*PEEK pointer, stoprun 
62 FOR n=l TO length 

POKE start+n-l,PEEK (pointer+5+n) 

NEXT n 

FOR n=length TO 19 

POKE start+n,32 

NEXT n 

GO SUB 1+PEEK (start-25)+256*PEEK (start-26) 

IF poanter<PEEK 23627+256*PEEK 23628 THEN NEXT a 

REM 



65 

70 

75 

80 

85 

90 

100 

110 

120 

130 

140 

150 

1000 

1005 

1010 

1020 



Payney 1984 



REM 

REM 

REM 

REM 

REM next line is a label 

REM *exainplel 

PRINT "examplel=";examplel 

REM *error: REM label must 



apper on its own line 



5QUIGGLE 

^Robert Bain • Spectrum 
• Dorset 

Squiggle is about 8K long, 
the game has no machine 
code. When first run, it 
may look simple but in 
reality it is fairly complex 
and many hours of fun can 
be obtained from it. 

The idea of Squiggle is 
to complete a continuous 
line from the top left-hand 
corner of the board to the 
bottom right-hand corner, 
or to force your opponent 
off the edge of the board. 



All the player is required 
to do Is input the letter of 
the piece he/she wishes to 
place at the end of the 
line and the computer will 
do the rest. 

As the first piece is 
placed to the right of the 
start square placing piece 
Y will automatically lose 
the player the game. 

A running score is kept 
of how many games each 
player has won and if 
different players want to 
play the names can be 
changed and the scores 
reset. 



Squiggle. 




' S ' E 



YOUR l-^O'JE 
ROBERT 

MOUES MfiDE 
FRR = 



SIkUIGGLE 
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1© REM ***rT sOUIGGLE FOR THE 
SPECTRUM i^. 5PECTRUM+ ***** 

20 REM ***#* 8Y ROBERT BflIN €> 
iS JUNE 1985 f-i"** 

30 BORDER 1: PfiPEP. 1: INK 7: C 
L.S . POKE 2365S.3 

4.0 GO 5UB 90e®: GO SUB SO00: G 
3 SUB 700O 

S0 CLS : PRTnT flT 9,0; FLASH 1 
^PS'STRRT) ;flT li,3; "STRRTS THIS 

*60 PRINT »0; INUERSE 1; INK S, 
"PRESS R KEY TO PLfiV." 

70 IF INKEY$='" THEN GO TO 70 
SC PRINT a0;flT !,©;•' 

•••. LET PLAYER =STORT 
85 LET M.UES«0- LET flX = l LET R 
Y=2; LET Xsl: LET Y=3: LET Xl=l: 

LET Yl = l: FOR i= = l TO 8: FOR 5 = 1 

TO 8; LET fii.fi,= '=0: NEXT B: HEX 
T ft. LET fl(l,l=i GO SU5 6000 

90 PRINT fir E 13; INK 5;PStPLR 
YER) ; BEEP .1,1^ 

100 OUER 1. LET ZS=INKEY$ 

110 IF Z«<-'X" OR 2$>"Z" THEN GO 

TO 100 

120 IF ZS="X" THEN PRINT RT X,Y 
;i=l*Cl);fiT X + 1,"' fi«(£5 : LET 0(fiX, 
fiY)=l 

130 IF ZS2"Y' THEN PRINT RT X,Y 
;BSCl);flT X + l,v . BS(2) ■- LET fl(«X, 
RY) =2 

140 IF 2«="Z" THEN PRINT RT X,Y 
,C$(1J;RT X + 1,V.; C» (2) : LET R(flX, 
RY) s3 

ISO OUER 0: GO TO 5000 

ISO IF PLfiYER>2 THEN LET PLAYER 

170 PRINT RT S,28; INUERSE 1;MU 
£S 

130 GO T O 90 
3000 RE--' t*MH=< 
3O20 PfklT -T- c.B. INK C 



UIQGLE 



SO. 



IF fi=255 TH 



303© RETURN 

304Q RESTORE 3060 

3045 READ ft: RERD B 

EN RETURN 

3050 PRINT PT fl + l,B+3; INK 0; "B" 

: PRINT RT fl,B + £.; INK C; "■" 

3055 GO TO 3045 

3060 DflTfl D, 0,6,1. 6. 2>7, 0.3,0.3. 

1 , S , 2 , 9 , 2 , 10 , G .. 10 > 1 , 10 , 2 , 7 . 4. , 7 , 5 

,7, 6, 8^4,8^6, 3^4., 9,5,9,6, 10, 6, 11 

, 6 , 12 , 6 , 12 , 7 , 7 , 3 , 7 , 10 , 8 . 3 , 8 , 10 , 9 

.8,9,9.9.10 

307© DRTfi 5,12,7.12,8,12,9,12,7, 

14 , 7 , IS , 7 , 16 , 8 , 14 , S . 16 , 9 , 14 , 9 , 15 

,9,16,10,16,11. 14,11,15,11,16,7, 

18,7,19,7,20,8.13,8,20,9,13,9, 19 

, 9 , 20 , 10 , 20 , 11 . IS , 1 1 , 19 , 1 1 , 20 

3080 DRTR 5,22,6,22,7,22,8,22,9, 

22 , 9 , 23 , 6 , as , 6 , 25 , 6 , 27 , 7 , 25 , 8 , 2S 

, 8 , 26 , 8 , 27 , 9 , 25 , 10 , 25 , 10 , 26 . 10 , S 

7,255,255 

4000 REM 

4010 CLS 

4020 PRINT RT e,10,P$(PLfiYER) 

4030 IF UIN«1 THEN PRINT RT 2,0; 

INK 4; -LOSES THE GRME BY GOING 
OFF THE BORRD. " 
4040 IF UIN=2 THEN PRINT RT 2,0; 

INK 5; "UINS THE GRME IN ";MUE5; 
■■ MOUES" 

4060 IF UIN=1 THEN LET PLfiYER=PL 
RYER+1; IF PLAYER >2 THEN LET PLR 
YER = 1 

4070 LET S (PLfiV ER) =S (PLRYER) +1 
4080 PRINT RT 8,0; INK 3; "GRHES 
UON SO FAR" 

4090 PRINT RT 10,1, INK SiPXl); 

• ■•■.5il); INK 6;fiT i2,l;P$(2) ; " 
■■;S(2) 
4100 PLOT 0,95 DRftU 120,0: DRfiU 

0,-25. DRRU -120,0: DRRU 0,25: 
PLOT 88,96: DRRU 0,-25 
4110 PLCST 0,83- DRRU 120,0 



4120 PRINT 80; FLflSH 1, " PRESS 
<3PRCE> TO PLRV RGRIN. 
4130 IF INKEY ».;>■■ " THEN GO TO 4 
130 

4140 PRINT «0;AT 1,0; "RRE THE PL 
RYERS THE SRME T . 
4150 LET 2S=INKEY$ 

4160 IF Z$="Y" THEN LET 5TfiRT=5T 
BRT+1; IF START > 2 THEN LET START 
= 1 

4170 IF 2S="Y" THEN GO TO 50 
4160 IF Z$="N" THEN RUN 
4190 GO T O 4150 

SOOO REM 

SeiO BEEP .5.3e 
5020 GO TO 4990+A (RX .AY) *40 
5030 IF XI <X THEN LEt X1=X: LET 
Yi=Y: LET fiX=RX+l: LET X»X+2: GO 

TO S1S0 
5040 IF XI >X THEN LET X1=X: LET 
Y1=Y: LET fiX=AX-l: LET XaX-2: GO 

TO 5150 
5050 IF Yi<Y THEN LET XI sX: LET 
Yi=Y: LET AYsAY-i-l: LET Y=Y+2: GO 

TO 5150 
5060 IF Yl/Y THEN LET XI =X: LET 
Yi:=Y: LET AY=flY_i; LET Y=Y-2: GO 

TO 5150 
5070 IF XI <X THEN LET XlsX: LET 
Yi=Y: LET fiY=fiY-i; LET Y=Y-2; GO 

TO 5150 
5080 IF XI >X THEN LET X1=X: LET 
Y1=Y LET HY=fiY + l: LET Y»Y+2: GO 

TO 5150 
5090 IF YKY THEN LET X1=X ; LET 
YisY: LET ftX=AX-l; LET X«X-2: 60 

TO S1S0 
5100 IF Y1>Y THEN LET X1=X: LET 
Y1=Y: LET RX=fi.< + l: LET X=X+2 . GO 

TO 5150 
5110 IF X1<X THEN LET X1=X: LET 
Y1=Y: LET RY=RY+1. LET Y=Y+2. 60 

TO 5150 
5120 IF XI >X THEN LET XlsX; LET 
Y1=Y; LET AYsAY-l; LET Y=Y-2: GO 

TO 5150 
5130 IF Y1<Y THEN LET X1=X: LET 
Y1=Y LET AX=AXt1 LET X=X+2- GO 

TO 5150 
5140 IF Y1>Y THEN LET X1=X: LET 
Y1=Y: LET RX=AX-1 LET X=X-2: GO 

TO 5150 
5150 IF X<1 OR X>16 OR Y<1 OR Y> 
16 THEN LET UIN=1. BEEP 1,-25: G 
TO 4000 

5160 IF X=15 AMD Y=15 THEN LET U 
1N=2; GO TO 4000 

5170 IF RCAX,RYi oO THEN 60 TO 5 
020 _ 

5160 LET MUESaMUEStl: LET PLAYER 

■PLAVER+1 

5190 GO T O 160 

6000 REM 

6010 OUER 0:" CLS FOR R=7 TO 13 
S STEP 16. PLOT fi,3S: DRAU 0,128 
: NEXT A 

5020 FOR A =39 TO 168 STEP 16: PL 
OT 7, A: DRAU 128.0. NEXT A 
6030 PLOT 3,35: DRfiU 137,0, DRAU 
0.157: DRAU -137,0: DRAU 0,-137 
6040 PRINT AT 1,18; "X -^ftsdl," 
Y ■■;B$(1);" 2 ••;C$(1): PRINT AT 
2,20;h$(2) ; •• ■•;B$(2);" "■,C:ii 
2) 

6050 FOR A=159 TO 239 STEP 40: P 
LOT A, 151; DRfiU 16, O; DRAU 0.16; 

DRAU -16,0: DRAU 0,-16: NEXT A 
6050 PRINT AT 4,18; INK 5; "YOUR 
NOUE : -■' 
6070 PRINT AT 7,19; INK 6; '•MO»,'ES 

HADE SO", AT 8,22, "FAR = ",MUE5 
6120 PRINT AT 1,1; OVER l:R»(l); 
AT 2,l;AS(2);fiT IS, IS; R$ (1) ; AT i 
6, 15; ASO) 
6130 LET A=19: LET B=4; LET 0=4 

LET D=10; GO SUB 300 

6140 RETURN 

7000 REM iSSESSO^aSg 

7010 CLS : LET C=4: GO SUB 3040 

7020 PRINT AT 15,3; INK 5; FLASH 



1; "Do ycu sjant ins vruciions '?": 

7025 IF INKEY$='N" THEN GO TO 71 
50 

7026 IF INKEY»= 'V ■ THEN 60 TO 70 
30 

7027 GO TO 7025 

7030 LET A=0 LET B=4: CLS ; GO 
SUB 3000: PRINT AT 3.4: INK : "■ 



7035 PRINT ' 
QLE is qui Xe 
ve to do is 



The idea of SOUIG 
sinpie. fill you ha 
complete a contino 
ous line from the top left hand 
corner of the board to the botto 
corner , or force y 
off the edge." 
■ There are three pi 
may be placed they ' 



Id tike to 
ter will do 



k riciht hand 
oyr opponent 

7040 PRINT ' 

eces Which 

are : - 

7OS0 PRINT '"X ••;A»(1J;" Y ";B» 

(1);" Z ";CS(1): PRINT " ";A«( 

2) ; " ";B* (2) ; " "; c$ (2) 
7060 PLOT 15,23: DRAU 16,0: DRAU 

0,16: DRAU -15,0: DRAU 0,-16 
7070 PLOT 63,23: DRAU 16,0: DRAU 

0,16: DRAU -16,0: DRAU 0,-16 
7030 PLOT 111,23: DRAU 16,0: DRA 
U 0,16: DRAU -16.0: DRAU 0.-16 
7090 PRINT SO; FLASH 1; INK 2; P 
flPER S; " Press any Key to cont 
inue. 

7100 IF INKEY*="" THEN GO TO 710 


7110 CUS : PRINT •• As th« first 
Piece will be Placed to the 
right of the startsquare, piacin 
g Piece 'V will autonati ca l ly 
lose the game roi- you." 
7120 PRINT '" Uhen you pisy the 
gaue au you have to do is teu 
the computer which piece you «ou 
Place and the co»pu 
the rest." 
7130 PRINT aO; FLASH 1; INK 2; P 
APER 5;" Pc^&& space to pia 
y . 

7140 IF INKEYSO" " THEN GO TO 7 

140 

7150 INPUT "YOUR NAME PLEASE PLA 

YER 1 " ' P$ 1 1) 

7160 INPUT "YOUR NRME PLEASE PLA 

YER 2 ",P*12J 

7170 FOR A=l TO 2: IF LEN P« (A) > 

10 THEN LET PS(A)=Pt(A,' TO 10) 

7130 NEXT ft: CLS : RETURN 

8000 REM I"-*-"'" a 

8010 DIM AS(2.2> DIM 6$ 12. 2}: D 
IM CSC2,2): DIM fits, 8): DIM S (2) 
: DIM P$(2,10) 
8020 LET A* tl) ="_!_": LET A* C2) =" 

8030 LET BtiX) *"J.": LET B*t2)3" 

8040 LET CS(1)=".V,": LET Clt2)=" 

8050 LET S(1)=0. LET S (2) =0 
8070 LET START =1 
8998 RETURN 

9000 REM 

9010 RESTORE 9030: FOR AsUSR "A" 

TO USR "L"+7 
9020 READ B: POKE fi.B: NEXT A 
9030 DATA 0,1,1,1,1,1,1,255,0,12 
S , 128 . 128 , 128 . 128 , 128 , 254 
9040 DATA 255,1,1,1,1,1,1,1,254, 
128,128,128,128,128,128,128 
9O50 DATA 0,1,1,3,3,6,28,248,0,1 
28,123,0,0,0,0.6 

9060 DATA 224,0,0.0.0.1.1,1,30,5 
6 , 96 , 192 , 192 , 128 , 128 , 128 
9070 DATA 0,1,1,0,0.0,0,224,0,12 
8 , 128 , 192 . 192 . 96 . 56 , 30 
9060 DATA 243,23,6,3,3,1,1,1,6,0 
,0,0,0,128,128.128 
9090 RETURN 
9997 STOP 

999S RANDOMIZE USR 15363: REM : 
ERASE "SOUIGGLS" 

9999 RANDOMIZE USR 15363: REM : 
SAUE "30UIGGLE" LINE 10 



CHARACTER 
DESIGNER 

^RA Mason • CBM-BA 
• Alton, Hampshire 

This is a utility program to 
help in the design of a 
new character set. 
tt uses all eight sprites, 



an interrupt routine to give 
three character sets on 
the screen at once, several 
short machine-code 
routines, and allows for 
saving and loading of 
character sets. 

There are three choices 
at the start of the 
program, to copy all the 
Commodore characters 



and then customise them, 
to start with a blank set, 
or to retain the set already 
in memory — the memory 
area used for the new 
characters is 12288 — 
16384 or $3000 - $4000. 

The section of the 
character set which may 
be re-designed is the 
alpha-numeric area of 



upper/lower case, a total 
of 128 characters. 

As the character is 
designed the 
corresponding character 
on screen is changed. The 
green set is to select the 
symbol to be changed, the 
black set beneath is the 
new set. The program 
requires the use of a 



(continued on next page) 
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joystick in port two. 

Once the new set has 
been saved to tape or disc 
it may be loaded into any 
future program by load 
"name",cievice,i. As the new 



set Is in the area normally 
used by Basic it must be 
protected by 

POKE52,48:POKES56,58. This 
will reduce the amount of 
memory available to the 
Basic user. To switch the 



Commodore set out and 
the new set in the 
following command is 
necessary: POKE53272,28 
then select upper/lower 
case by CHRS(14) or 
pressing Commodore/Shift 



keys, 

I advise saving the 
program after typing it in 
as the program relies 
heavily on pokes, and just 
one mistake might cause a 
crash if run. • 



Character designer. 



1 Fttrl tOttftACTER-SET DESIGNER BV ft. 
A.rMSON (lesS)] 

2 : 

3 t 

4 REM 



CHACHINE CODE ROUTINESi 



3 0£n 



« nxn 



] 
] 

CSVS49272 <«C07B) 



INTERftl«>T 



Pt-OT 



7 REM CSVS4*?jai <*C«93J - lESO 8€T- 

OATA ) 

a HEn tSYS4'»39*ttC»AC) - MOVE COMM 

OKXtC £CT 1 

P REM Ceve«9397(»COFS> - TURN INTE 

RRUPT OFF 3 

l« REM CSVS*943e(«Cllfc> - INPOT 

3 
II RCn CSVS4V4SI (*C128) • SAVE 

1 
IJ l«H tS¥S*9«7I<*C149) - LOWJ 

) 
13 I 
I« ■ 

19 REM CSPRITE AMD HACMINE COOC LOA 
DCR3 
2» f>t)KE52,4friP<»X54,46 

» POKES32ee,«iP0KEs;2st.B 

Sa PRINTiPRINT-PL.CASe HAIT * 

«a Gosussre 

78 F0ftC«eT07lP0KE12288*8»<35»?55)»C 

, at NEXT 

99 RKH CHHIN PftOCAAM] 

t*» cosuBiaea 
ii« eosuBiiw 

laa <»suai2M 

130 0NACOSUei3e«.17Be,17SB,19eB 
I4B IFKP-ITl«NKP--«sGOTOI5e 
tsa IFEN«lT«NS¥S49S97iEND 
Ibe )FItS-lT)CNftS-eiCLfi:GOTOI0a 
17a eOSUB139S 

tea GOToise 

4«9 not tSPRITE DATA] 

sae DATA2S2,e,e,732,e,s.z32,a. 

sei o«TMi,2S2.e.e.£32.e.e.Z32 

302 iwTAe.B,7Sf,e,o,2S2.e,e 

303 onTAO.e.a.a.e.e.e.e 
S04 i>ATAe,e,e.e.o.B,e,a 
ses DATAs.e.e.e, 0.0.0,0 
W6 t>AT<«.e,o,e,e,o,e.e 
5C7 DATAe.e.e.e.e.a.B.a 

S«a DATA2SS,e,e, 126,0.0,60,0 

309 OOTA0, 24. e.e. 0,0,0.0 

SIQ DATAB,Q,a,C,Q,B.D.B 

311 DATAO, 0.0, 0,0.0, 0,0 

$12 OATAa,a,o.0,0,0.e,0 
Si3 OATA<i,e,a,e.0,B,0,a 
314 DATAa,a.e,e,0,9.o.o 

Sis OAiAi0.e,a,0.0.e,a.0 

S16 DATA128, a. 0.192, 0,0, 224.0 
317 OATA0, 240, 0.0. 240, 0,0. 224 
SIB DATAB.O, 192,0,0.120,0,0 
919 OATAB, a, 0,0,0,0,0.0 
320 DATAO, 0,0, 0,0,0,0,0 
S2t DATAe.O.e. 0.0. 0,0.0 
522 OATAe. 0,0, 0.0, 0.0,0 

SS7 i>ATAo.o.e.0.a,0,0,e 

324 DATA2S2,a,e. 132.0,0, 132.0 
323 DATAO, 1:2,0.0, 132,0,0.252 
526 IMTAO, a, 0,0. 0,0,0,0 
327 OATAO, 0,0, 0,0. 0,0,0 
52a DATAB, a, 0,0, 0,0,0,0 

329 DATAO. 0.0, 0,0, 0.0.0 

330 DATAO, 0,0,0, 0.0, 0.0 
351 OATAa,e.B,a,0.0,O,O 

032 DATAa.e.o.o.s.o.o.a 

333 DATAO, a, 0,0, a, 0,0,0 

534 DATAO, 0, 23. rS5, 272, 46. 30, 244 

535 DATA46, 232, 244. 46, 62, 144. 46, 334 

536 DATA244, 110,232.110,111 ,233,246 
.112 

337 DATAIS, 206,111, 233. 246. 96, 0,6 

338 DATA96, 0,6, 0,0. 0.0.0 

339 OATAe, 0,0, 0.0.0. a, 24 

340 DATAO, 0,0, 0,0. 0,0,0 

341 DATAe, 0,0, 0.0. 0.0,0 

342 DATAO, 0.23, 233, 232, 46. 28. 244 

343 OMP.r^ ,231,116,46,62.244,46,231 

344 DATAII6,tie,232.246.111.233,246 
.112 

343 I>ATAlt2,!4,Ut ,2SS,24«,96,0,6 

346 DATa96,O,6,e,O,O,O,0 

347 oATa0.a.o,o,0.o.o.24 

340 DATAO, 0,0. 0.0. 0.0,0 

349 OATAO, 0.0, 0.0. a. 0,0 

330 DATA0.0, 23,233,232,46.24, 116 

531 IMTA46, 231, 244, 46, 36, 116, 46, 235 

332 DATAl 16, 110. 248, 246, 11 1.233, 346 
,112 

353 DATA)3.206,tlt,233,246,96,0.6 

354 DATA96, 0,6,0, 0,0, 0.0 

333 DATAO. 0,0. 0,0, 0.0. 24 
536 OATAO. 0.0,0.0. 0.0,0 
357 DATOe.B, a, 0,0,0.0,0 

330 DATA0.0.23.2S3.232.46,24.1I6 
539 DATA46,2S3. 116,46.62,244,46.253 
360 DATA244,110.2SI.246.IiI,23S.246 
,115 



961 DATai3l.2«6.ltl.233.246,lll,2S3 

,24* 

562 DATAIll, 233, 246. ill. 253,246. 0.0 

363 OATAO. 0.0, 0,0, 0,0. 24 

364 DATA24330 

370 FaRC*0T03lllREA0Dll><Xeil776*C.D 

tT-T»DiNe«T 

573 (JEADDlIF0<>TTHENP«INT3P«IMT*EW* 

Oft !N CMTA (PAAT l)":STOf> 

399 RCn cnACMSt« COOC BATA3 

600 DATA169.I27.I41,13.22«.169.32.I 
41 

601 DATA20.3,l69.192.|4t,21.3,169 

602 DATAI70. 141 ,10.208,169,27.14] .1 
7 

603 OATASOe. 169. 129, 141 .36.200.96.2 
34 

604 0ATA169. 1.141 .23. 206, 173,18.200 
603 DATA2OI.17O,240,21,201.210.240. 
30 

606 DATA2«1.233,24O.47,173.13.220.4 

1 

6B7 DATAl ,Z4B,3,76,49,234,76,1B0 

606 DA1A234.t69,13,141,32.20S.141.3 

3 

609 DATA20e, 169. 23, 141, 24.200,169, 2 
10 

610 OATA141,ie.Z0e.2Oe.223,234.169. 
30 

611 DATA141.24.2e8.169,33S,14l,t0,2 

oe 

612 DATASee. 210. 234. 169. 0.141. 32. 20 
8 

613 DATai41,33,208,169,21.141.24.20 
O 

614 DATAI69.l70,141,ie.2OO.20e.ie9. 
234 

413 DATA32.23e, 174,32,130, 103.130,7 
2 

616 DATA32. 233, 174. 52, 130,183.130.7 
2 

617 DATA32,247,174,lO4,I68,ia4.170. 
24 

615 OATA32,240.233,96.234. 169,0, 160 

619 DATAI33. 231 .162,48.134.232.162. 
16 

620 DATA149. 231 ,200.200.231,230,232 
,Se2 

631 DATA208.246,96.234,12a.I69,127, 
141 

622 0ATA13, 220, 173. 14, 220, 41. 334. 14 
I 

623 0ATA14. 220, 163. 1,41, 251, 133,1 

624 0ATA169. 0,168, 133, SSI. 133, 235,1 
62 

623 DATA2B0. 134, 232, 162,40. 134,234. 
162 

626 0ATAt6, 177. 231. 143, 233. 200, 300, 
249 

627 t>ATA230.2S2, 234, 234, 202. 200.242 
,163 

628 DATA!, 9, 4. 133. 1,173, 14. 220 
639 DATA9, 1,141, 14, 220, 169, 129,141 

630 DATA13.230,ee.96.234.169.li7.14 
t 

631 DATAI3, 220, 169. 0,141. 26, 200. 32 

632 DATA2I ,233.169,129.141,13,220,1 
69 

633 DATAO, 141,32,200, 141,33,208,169 

634 DATA21. 141. 24. 208. 96. 234. 160.0 
633 aATa32, 207, 235, 201. 13. 240, 6. 153 

636 DATAO, 194, 200, 200. 243. 152, 141.1 
6 

637 0ATA194.96.2I4.32.7S, 193, 169.0 
658 DATA13;,251 , 169. 48. 133.232, 169, 
231 

639 DATAl62,0,t6«.64.32,2l6,2S3,96 

640 0ATA32,73, 193, 169,0, 170. 168.32 

641 DATA213.3S5.96.169.I.166,2.160 

642 DATA), 32, 186, 253, 173, 16. 194, 162 

643 OATA0. 160.194.32.109.233.96.0 

644 DATA72362 

650 FORC-OTOSS 1 s RCADO : r'0KEA9 1 S2*C . D 

tT-T*OlNe«T 

633 REACD! IFDOTTHENPRINTiPRIHT-ERR 

OR IK DATA (PART 2)-:ST0P 

899 REM CTITtej 

900 PRlNTC«R*(147)CW»*(;0>"CMA«»CTe 
R DESICNCfi-iflCTUftN 

999 REM t SET StLECttOK SCfiSSNl 

1000 £YS49132:POKES3269,0 
IMS GCISi;I>9O0 

1010 PRINT! PRIMT-SeuECTl - 

1013 PRINT-COPY COMMODORe CHAAACTO* 

S - c- 

1020 P<^INT*ZERO CHARACTER DATA 

- I- 

1023 P«1NT*'R£TA1N EXISTING SCT 

- R- 

1030 eETA*llFA»</--THEN10Sa 

1033 fOftC-0TO6iPl-1104<'CiP2-PEEK(Pl 

) 

1040 tFP2>12eTHeNPa«<£PI,P2-l28lfCXT 

:GOT01838 

1043 JFP2<138THeM»aKePl,P2»I20iNe«T 

iGOT0103e 

1030 IF(A»<>-C-ANI)A»<>-I-Atrt»A«<>-R" 

ITHCNIBSO 

1033 IfA»--C-r>«NS¥S49324 

1060 IFA»--I-T>ieNSYS49301 

1043 SYS49I32 



1070 Vl-a8iXl>172iV2'B2l 12-178 
1073 RETURM 

1099 REM CCOFHODORE AMD OCSICH ChAA 
ACTERS3 

1100 PRINTCW1»t30JlC-32:K-16l Y-0 
1105 FORFLAG-OTOt 

1110 F0RV-OT03lFQ«*H»eT031lSYS49272< 

X*V, V*H» tPRINTCWt»<C) I iC<:»I I NEXTjN 

EXT 

1115 X>3l!C«32lPOKE646,0ir«XT 

1120 pfHINTCHt«<133)CI««a9> 

1123 RETURN 

1199 REM CnODC SELECTION SCftEEN] 

1200 ftE"0lFO*lC«0TO139tPOKEll«4»C,32 
sNEXT 

1203 PRINTCmt<l31)iSYS49272t2.1>iF 
ORC-0TO7S PRI NTCHR* < 173> ! 1 rmxf : PR INT 

1210 FQi«X-0TO7iPRINTC>*(«{I7O)::FORY 
•iOT07iPAINTCHR«(186>::NEXT:PRINT:NE 

XT 

1311 P«IHTC»«t«(3B>CtW«<32) ::FORC-OT 

O7iPRINTC»«»<10Ol! jNEXTiPftlNT'ZEftOD 

ATA" 

1212 PftlNTCMft»<32)liFOftC-0TO7iPRlNT 
CM** ( IO0> 1 tNEXTlPRIMT-CO(*LETE- 

1213 IFR£>|THENPfilNTCHRS<l51>iRETUR 
N 

1113 SYS4»272<S,23>sP*IHT-SCLECT:- 

1220 SYS49272(4.23) iPftlHT-DCOlCN" 

I22S SYS49272<S,23>:P«INT-SAVE SET- 

1230 SVS49272I6.23)!PRINT-U0AD SET- 

1233 SVS49272<7.23JiPftIHT-EN0"C»«»t 

131) 

1240 C-e!FO«:C-0T014RTi:P2,!lY(C>-53S 

4e«CC: SX CC> -3 J249»CC : C-C* 1 ! NEXT 

1243 PO:E3J2e7.Il:POKE332e8.1I:POrE 

53209 , 1 1 1 P0Ke3329O . 1 ( 

1230 FORC-0TO3:PaKE2B4e*C.lS8'^iNCX 

T 

1253 r-4e:F0ftC-0T03sP0KESY(C),yt»Ot 

T 

1260 Pat;e5X<0l ,72!POKESX(ll,e2lP0»;C 

SXC2) .92iPCKESXt3» ,102 

1363 P0».t3J264, 13iP0KeS3269,t3 

1270 CCTAJt IFA»<>"-TMEN1273 

1272 FOfiC»0TO6tPl-ll69*ClP2-PEEK<Pl 
> 

1273 IFP2>128Tt«NPO<EPl,P2-12«iNCXT 
■GOT01270 

1274 IFP2<12ttT>CN<>OKCPl,P2*120:NEXT 
:OOTO1270 

1273 A-A5C<A»llF<A<I330RA>t36>THCN 

1270 

1200 A-A-t32 

1290 RETURN 

1299 REM CDCSIGN SCREEN3 

1300 9Y»49272(3,23l!F0RC-OT06iPftI>*T 
CHR«(32)!!NeXT 

1305 P0f.E3J287,13 

1313 PC»;E3329l.O!PO>;E33292,0iPOKeS3 

293.0 

1S20 P0KESX<4) ,Il»POIiESY(4».¥l!P0KE 

SH t5> . X2l POKESY <5) , ¥2 

1321 P«eSXf61 .X2»4a:PO>:ESV<6),Y2 

1323 P(«ceSXt6) ,X2»4O:P0KESY(6> ,y2 

1330 POKe2044, 1831 PO».C204S. 1061 POKE 

2046,106 

1333 P0Ke33269, 127 

1340 GOSU82O0OlIFKP-lT>CNnETunN 

1343 IFIJ*-"U-ANDVP>0>T>CNVP-VP-11X 

2»X2-ai GOTO! 370 

1330 IF(J»."D-AM>VP<3>TMENV*>-\*»ltX 

2>X2<^e:SQT0137e 

1333 lFig»«"U"AMOHP>0>TMENMP-MP-liY 

l-Yl-8tGOT01S7a 

1360 lFCJ»--R-AKDMP<23)Tt«NHP»«P*ls 

YI-YH-8S6OTO1370 

1365 IFJ»-"F-THeNl395 

1370 IFVl>235THeKY-Yl-233tP0KE53264 

.SliCOTOlSae 

1373 IFYl-C253THENV.VtiP0KE33264.13 

1380 POKESr(4>,Y:PCIK£SX(S> ,X2:P0i>£S 

X(61 ,X2*40 

1383 FORT-nOSOjNCXI 

1390 GOTO! 340 

1395 P0fc£5329>.5!F0KE53292.5!P0K£33 

293.3 

1400 PX-31PV-I 

1403 AS»32*VP«24-H«> 

1410 SI>-lNT<AS/32) 

1413 lrSI>*lTMENSD-ASiC0T0]430 

1420 IFeO-2THENSO<AS-64iGOTO1430 

1433 IFSO-3TMEKS0-AS'32ieOT0143a 

1430 P-14336»B«S0 

1433 FORL.OT07 

1440 01-120 

1445 FOMt-OTO? 

14SO IF(peEK<P^>t.>«MDBl>-8ITHEMSyS49 

272<PX'>L.PY4ft>iPftINT-(ftVa> - 

1435 BI-BI/2 

1460 NEXTiNEXT 

1470 SX-74:SY-32iUl-aiR0-0 

1473 LI-0tRO-O 

1400 8-128 

1493 F0ftC-OI07 

I490 81 (C)>Bt8-B/2 

1493 NEXT 

1300 POKE3047,187 

1303 POKE53294,l 



1510 P0KESX<7) .SXiP0KeSY(7>,SV 

1313 P0Kt33269,2S3 

1320 GOSuB20Ba 

1323 IFKP-IIMCNRCTUHN 

1330 IF(J*--U-ANDt.I>0>T>O«.l-(.I-lie 

x-sx-a 

1333 tF(J(--D-Ara>LI<9lTkC».I-t.l*tlS 

x-sx-»e 

1340 IF<Jt-''L"AMDf«»0>THE>«iO-fiO-llS 

Y-SY-8 

IS49 ircJ«-'R>AN0RO<:7)THEM«l-R0*llS 

V>SV*8 

I»0 POI(E&X<7>,SXlPaK£SY<7) ,SV 

13S3 lFJ»<>-F-TMeN13a0 

tS6« IFLt-8THCM><]KCS3269.t27:F0RC-0 

TO7iP(KEP*C,0iNEXTiRE-liGOSUS12B3t8 

OToiseo 

1363 tFl.l-9T>EM«£-'IiaaSUBJ2«5lG0T0l 

300 

1366 IFLI-9THEMiE-I:GOSuei203tOoroi 

300 

1370 IF(PeeK(P'K.I>Ara>BI(ROI>>BI<ROI 

T>CNIS0S 

1373 POKEP»LI. <PEEK<P-K.I)*BI(ROI> 

1380 SYS49272<PX*t.I,PV*B0HP«lNT-<R 

VS} -:GOTO160O 

1305 POKCP^UI, (PEEKIP-K-Il-BKROn 

1590 SyS49272(PX*LI,PV*RO)lP«INT-<fi 

K «}--.60T01600 

160O FORT-lTOI3OiNCXTiOOTOt520 

1699 REH (SAVE SCREEN) 

1700 PaK£33269,0lSY349397 

1705 GoeuB9ee 

1710 PfiINT: PRINT-SAVE ROUTINE 'iP 

RINT 

1713 OOSUBlBBBi IFA»--A'TK«1790 

I720 SVS494Sl!lFST-0TtCNGOTO1790 

t7» 60SUBt860 

1730 tFA»--A-TKeNG0T0179B 

1733 GOTO 1700 

1749 ncn (LOAD SCReENl 

1730 POKE33269,0:S¥S49397 

1733 eOSU8900 

1760 PRIHTlPftlNT-LGAD RDUTINC *lP 

RINT 

1763 GOSOSieOOl IFA«--A-n«N1790 

1770 SYS49472: IFST-64THeM60T0t79a 

1773 GOSU61860 

I780 IFA*-"A-TMENGOTOI790 

1703 GOTO1730 

1790 RE-0iKP-a:RS«l:R£TURN 

1799 REM (MAIN I/O Ra(JTI>E3 

1800 pnim"p«tEss I - cAsecTTc- 

1803 PAINT- 8 - DISK- 

leiO P*INT- A - ABORT" 

1813 GETAti IFtA*<>-l-AHI>A«<>-8-AN0A 

JO-A-JTMEN1815 

1820 |FA«--A-THEr*eTUftN 

1823 P0KE2,VAL(A*> 

1830 PRINT: PRINT-ENTER CKAMtCTEft SE 

T NAME: -:3YS49430 

1033 IFPEEK<496a0) >16ThCNPRlNT(PRIN ' 

T-NAME TOO LONG. ..-:FOftT-lTO500lNEX 

T:6OT0ie30 

1040 PftlNTjPftlNT-pREPARE DEVICE...-" 

1B43 PRINT-THEN PRESS R" 

1830 6ETA*t IFAIO-R'TICNiaSO 

less RETURN 

1860 PRINTtPRINT-OEVICE ERROR' "■ 

1065 lFPEEK<2>-lTHEN6QTOie00 

1070 OPENl.e, tS:INPUTai.A».B«.C«,0« 

lPftINI61.-l-ta.0SEl 

1873 F*(INTA»:" -:B» 

1000 PRINT-PRESS A - ABORT' 

1883 PRINT- R - RE-TRV" 

1890 GETA*: IF(At<>-A-ANDA*<>-R-)TME 

Nie9Ot.ISTl70O-179O 

1893 RETURN 

1899 KfM CENO ROUTINES 

1900 FOftC-0TO3:POKE332e7,l]iNCXTiSC 
-2lPOKC35290,SC 

1908 rO««C-0TO30 

1910 eCTACi IFA*<^--THENC-30 

1913 NEXT 

1920 IFA«-IXt«(156>T>CMP0KE8ea.237: 

POKES3269,0|PRINTCHR* < 147> tSH-i i RET 

URN 

1923 IFA«<>"-THE*eN-«jRE-0sRetURN 

1930 IFSC-I1T»CnSC«2:0OTO194O 

1933 SC-ll 

1940 p(XE3329e.SCt6OT0I9O3 

1999 REM (JOYSTICK ROUTItei 

3000 J -PEEK 1 563201 

2«0S FR-JAN016 

3010 J>1S-<JAND1S> 

2013 ]FFR<>16THENJ*'-F-iGaTC>20Sa 

2020 IFJ"0THENeETA»ilFA«<>--THEN6OT 

020SS 

2023 IFJ-ITHE«J».-U-iSOT02030 

2030 IFJ-2T>«l«»--O-ieOTO2OS0 

2035 IFJ"4THEKJ»--L-:SOTO2030 

2040 IFJ>^TKEN.)*--R-!GaTD203O 

2043 GOTO200O 

2030 RETURN 

2033 A-ASC<A«)-132lIF(A>«ANI>A<3>THE 

M(P-l!GOTO2030 

3060 6OTO30O0 

READY. 
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An amazmg new concept in software presentation, 
Electric Dreams will bring you two exciting games in one 
double size cassette package at the superb value for money price 
« of ONLY £9.95 on cassette and £12.95 on disk. 

Some of the world's most ingenious minds will be recruited to bring 
you entertainment and excitement beyond your wildest dreams. 

Buy this title as the first of many to complete your range of Electric Dreams. 





jtal dextentyand devious 'deduction are only two of the skills you'll require when you 
take on the nasty bad men in these two episodes from the world's most intriguing 

espionage story. 




Spy's Demise — ^^ — ^^ Strikes Back 

Available on Commodore 64 and Atari 

Electric Dreams Limited, Unit 10, The Parkway Industrial Centre, Heneage Street, Birmingham B7 4LY. Telephone: 021-359 3020 Telex: 337268, 





BBC 
MICRO 



AT last, speech synthesis at a price you 
kcan afford. SPEECHI works entirely in 
software; taking up only 7K of RAM: no 
hardware whatsoever is required. Unlike 
other systems, SPEECH! has an unlimited 
vocabulary: it will sdy anything you want 
it tot and is simplicity itself to use Simply 
type in: 'SAY 1 am a talking computer, as 
•aty to UM as 1 2 3 . . . and the computer 
speaks. 

Adding a question mark to the end of a 
word pushes the pitch up fSAY How are 
you?) and a full stop pushes it down ('SAY I 
am really unhappy.) You can even 
change the overall pitch by using the 
"•PITCH" command. 

SPEECH! has o built-in parser which 
translates English words into 'phonemes' 
or speech particles There are 45 different 
phonemes, and 8 different pitch settings 
for vowel sounds. These phonemes can 
be used directly by using the '"SPEAK" 
command (eg. 'SPEAK HEH4LOW4), so 
stress or intonation can easily be added 
wherever desired. You can even say 
foreign languages 




t 



-\ 






Hear SPEECHI for yourself in the loader 
programs of REPFON 2 and CITADEL 

Every copy of SPEECH! comes 
complete with 5 programs: 

SPEECH! - the 7K program 

DEfvIO — shows off all the features 

SPELL — a simple educational 
program 

SAYFILE - says WORDWISE. VIEW 
files etc 

RELOCATE - moves SPEECH! around 
in memory, onto 
Sideways RAM. eta 

Applications in: 
•games •business 

•education •utilities 

Previously, to get tfiis quality of 
speech you would have had to 
pay at least £30. SPEECH! costs 
only £9.95 on cassette or £11.95 
on disc 




SUPCMOII SOnUIMIC LTD 

Dept. AU13, Regent House, 
Skinner Lane. Leeds LS7 1AX. 
Tel: 0532459453. 




UfEPm UP TO 20% ROYALTIES FOR HIGH OUAUTY PROGRHnS 




THE BIG BIG HIT! 

Join in the Dig pitch excitement and atmosphere of the World Scries championship with: 
IrUNNER steals :i<HOME RUNS^PITCHER STEALS 

and many more authentic fun features of real American Baseball, 

Imagine Software (1984) Limited • 6 Central Street* Manchester M2 5NS* Tel: 061 834 3939 •Telex: 669977 
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AT LAST 
YOUCANREALL K' 

FLY!!! 
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. The uttinnate AIR COMBAT EMULATOR 

You will feel the thrill of flying a high 

peffotmance cxxnbat aircroiff . 






CQScode 



Cascade Games Ud. 

1 -3 Hoywra Crescent 

HofrogcrteHGISeG 

England 

Available foe ^64, 

LO16.0t128.0=VlC20 

(+8KRAMExp), 

Amstrodand 

48KSpec!Rjm. 
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ACE Ibe AirConr cd Emuialof byCoscxxle Gomes Av«pe from Boots, W. H, : 
orx:latlgoodsofiwc'ere}Q:lefscrserdchecy80fpcsfo!cfaBrror£W.W{£9.95016ancl 
Younrxr/ orderby ACCESS or VISA vo Our 24 hr hotline cdl 0423 504663 (be. 



! of Ffozer, J. Menzies. Wooi woriti, Losky's 
■<sion) toCascocfeattre above address. 
I conputer and game requ ^ed) 
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Microdrive 




SINCLAIR QL 

• ADDICTIVE ARCADE ACTION 

• CONTINUOUS MUSIC AND 
SOUND EFFECTS 

• UP TO 21 MOVING FUa 

COLOUR SPRITES 

• ONE OR TWO PLAYER GAME 

OPTION 

• JOYSTICK/KEYBOARD 

Real arcade action for your QL 

Surreal adventure. 

A knightly quest astride a 



CBM64 






SPECTRUM + 48K 
^TARSTRiKL I 



^IHlWv-^l 



Forget just vector graphics. Now you can have real 

shaded 3D, solid objects that pass behind one 

another. 

A space shoot-em-up which is more addictive, has 

more game and has more powerful graphics than 

starstrike „^^i 

ALL ACTION ARCADE GAME 



Arcade adventure from 
ancient Greece. 
Large colour sprites. 
Highly detailed graphics 
and game play. 

(Unlikely to be 

available before 

Christmas) 
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ATARI 




The Gate*> of Apshai 
loom before- you. 
Many adventurers 
have Mood here and 
pondered ttieir falc. 
um you plunder the 
<}r.ind lredsure.% of tfie 
Apshai pricsti? And 
live toleani tfie secret 
of the Sphinx? Did 
the ivily Innkeeper 
ttheedlehivprolitfrom 
your ineaqre pur^r? 
Or do you' yo forth 
equipped with tlie 
finest !»lvord^ and 
jnnourleaviny him 
inultfringoathiand 
swearing you vtole tht- 
food from the mouths 
of his babici? 

Once inside the 
Temple you know why 
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speak of Magic. Vou 
wilt need more than a 
charattiT of vtrt-ngth 
and intflligcnceand 
thekeeinioseof intui 
lion toovt■^conK■thl' 
eviIand power of the 
turse of Ka. The 
monsters roam about 
— Zonil)ies, GhouN 
and the lerrifyjnq 
minions of Apshditlie 
Insect God. Giant 
mosquitos, wasps, 
ants and t)cctlrs 
suddenlyattath.bitinq 
and clawing, f his n\\ 
friend is advfnlure — 
cjasstc adventure from 
the Dunjon Masters al 
Epy.x, Welcome to the 
Temple of Apshai 
Trilogy. .you're just in 
time for lunch! 
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► I lu- < (.iiiplrtc Icuipte Ol .lp>h.ii Trilo<iv: UmpJi- of Apshai 
Ui«- Dpper K<MC hi-s o! Apshai and flu- Cuisc ut K.i 'j' 
►■ 'i l«-K-ls. ifia Knodis With 37 It-mlMiHi Mi>ti-.torsr V, 
^ »• .-Xi n (■(jplik%, I nli.iii((t( SoiiiicK i.,%Ui rt.n! ► ()in- n.n.T 

► (I.1VM. t „sl „| ( l,.„,„t, ,s - thr li.Mkrfpcr Ihr Dw.,,!. fhr M,,,,i. iS,-, .„„| 
lllr< U-ric .irtil iitiiti'! 






♦ Scrtcni from Commodorr 64 
wtstoo of cfimt 
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pir\\^*^^^^''"'"burope's leading supplier 
Vy^^'^oi floppy disk drives and the first 
manufacturer to win BEAB approval 
to BS415 for electrical safety, now have 
an even wider product range than 
ever before - whether for the BBC, 
Spectrum, QL, Amstrad, Apple, 
Enterprise, Dragon, Tandy, Electron, 
Oric Atmos, Cumana have the best 
quality drives available. 





But Cumana's 
range now covers 
'much more than just disk drives^ 
there's a growing range of exciting new 



computer products designed to upratc 
and extend the uses of the most 
popular micros. Products like the 
Cumana Upgrade- a major expansion 
to the BBC and QL micros, enabling 
real-time minicomputer performance 
with .5Mb of RAM and high level 
applications software. 10Mb and 
20Mb Winchester systems are available 
for both the QL and BBC using 
Upgrade^ 

^ jx\3C$3^-^ere's the 
i V^^i— -""^ new, improved Touch Pad 
graphic input device with powerful 
Screen Artist software - an infinite 
variety of graphic design or artistic 



uses for the home, business or 
education, taking you another step 
towards the professional league. Ask 
us about the new Touch Pad iibrarv! 



j'^'vf^r^s^ o^w 2nd 

'■m:lusive to Cumana is Pocket"' 

Wordstar - a full implementation 

of Wordstar & Mailmerge, the 

industry standard word processing 

package. Thanks to Cumana, it's now 

available to you, at a price within every 

users pocket. 

Cumana the very best name in memory. 




"And 
so are the 
prices !" 



CUMANA COMPUTER 

PERIPHERALS - 

THE VERY BEST QUALITY 

AT THE MOST 

COMPETITIVE PRICES. 

3", 3V2" + 51/4" disk drives for the BBC, 
Spectrum, QL, Dragon, Apple, 
Amstrad, Enterprise, Electron, Tandy, 
Oric Atmos prices from £89.95 to 
£255.95 inc. VAT. 

Cumana Upgrade including software 
suite for the BBC + QL from £795.95. 

QFS (double density disk interface for 
BBC-B) £79.95. 

Cumana Touch Pad only £49.95 inc.VAT. 

Additional Touch Pad Software from 
£4.95. 

Pocket Wordstar £119.00. 

5 V4" double sided double density 
diskettes (10) £13.95. 

3V2" double sided double density 
diskettes (10) £29.95. 

Cumana disk interface for the Electron 
(double density) £74.95. 

All prices are inclusive of VAT. 



CUMANA DISTRIBUTORS 

I. ' ~ ~i 

CEM Micro Computer Services (Belfast) 0232 24411, 

Silicon Express (Leicester) 0533 374917 

Thompson Cook (Birmingham) 0527 25000, 

l-S. Simnett (Kingston-upon-Thames) 01-54M495, 

Microworld (Edinburgh) 031-557-4196, 

Hugh Symonds (Bournemouth) 0202 26535, 

Eltec (Bradford) 0274 722512. 



CUMAHA® 

The best name in memory 

CUMANA LTD., PINKS TRADING ESTATE, BROAD STREET, 
GUILDFORD, SURREY, GU3 3BH. TEL: (0483) 503121 






Save mo on 
theMTSO 



printer 



QUALITY PKINTINC FOR AI^HJNl) 1-199 



From Eiu'ope's leading 
matrix printer 



D 80 column, 100 cps optimised bi-diicclioiial 

print 
D Expanded, compic&sed and l>old print plus 

italics 
Q Dot addressable and lincgrapiiics 
G Friction and tractor feed 
D Quick it'ar facility 
D Easy change cassette ribbon 

Now iltc Mi 80+ (rom Nlanncsinann liilty is even 
iK'tter valiio-for-money! Simply cut the voucher and 
hand to your nearest dealer upon purchase to claim 
yxnii fit) discount {inc. VAV). Kull information on the 
amazing M r80+. plus the namcof wur nearest 
stockist is axrailabtc by rinjjing the number Mow. 



(0734) 
791533/791619 




MANNESMANN 
TALiy 
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TfllSVOrCHER 
FNTITLFS TlilL BKARKR 
T()f;^20()FFTHEMTcS0 + | 



I'Ilmu- t<>iii|>k'ir ,ill srriitms brluH' in MikL i.>|iit.tU. 
One MHH lirr j>cr ]>(tiiH-r. Ol'Crr nuts March :(] tl VMd, 



, .A(l<hv>s. 



)'iiiit«-r Serial No. 

U.11C 



Si){iiul (I re. 

.('tiiniKUrr used _ 



t>falft tvuii/tiiin^ MjLmlrxttijitin l.llt\ );ii,tM]iiri- t'JUfijh: VA'l) refund U^H*!! i«-«,-||>lul vuuctKr 

.iiiil ni\tt ••! )kiiH,(f>t \j]c- Sriiil ii» Nf I' l>itc<l, Nf jiirH-«riijni^ Ijttv Ltd, MfdK \ftll.ti^ 1-anc, 
U'ukllii^hjm. RrcLi kt^tt '21^1. Vih:^ hrri muhl b^ svttt^fttji Mjlinrtnunu HilU In .A[iiii 3Ufh 
t[>H6. livn\ tu^rt \uut iwn tijmc jihI 4d«licvi. I'uiihcr itilbcnMinii Jv.iiUblcfnMaM'ri>ii<Hii>n 
(OTJ n 7?>l5Si'T'JK>IS>. VAT NO. KHI.6»i79."S 
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A Best Price for M 

ATARI HARDWARE •K 

ATARI in the U.K. A1ARI 



Atari 1 30XE Computer 

{with a FREE ATARt TOUCH TABLET!!!) 

Atari 1 050 Disic Drive 

(with FREE Home File Manager, Payoff 

Adventure & Demo Disks) 

Atari 1 30XE & 1 050 Disk Drive 
(with FREE Home File Manager, Payoff 
Adventure, Demo Dislcs & 
10 Blank Disks FREE) 



£159 
£169 

129 

£259 



n 



+ £3 p&p 



9S 



+ £J p&p 



95 



+ £3 p&p 



Atari 130XE, 1050 Disk Drive 
& 1027 Letter Quality Printer 
(with FREE Atariwriter & 10 Blank Disks) 

GdOdl d*t(iatt>i»<f : SAME DAY — PARCEL POST 



£344 



95 



+ £3 p&p 



tt MsnDi W»mint¥ ' AMY PROCUCT FOUND TO BE DEfECTIVE WTTHN \i MONTHS OF 
P«MKHA£e WLL BE REPLACED — Ftt£E OF OVktUX 



O 



Best Prices for 

BLANK DISKS 

in the U.K. 

Top QuBtitY 5 Vd" Bulk Packed Disks 
(Hub-Ringed and in White Envelopes with 8 Lifetime Warranty) 

FREE!!! Plastic Library Case worth £2 
when you buy 10 Dislcs 

FREE!!! Perspex Disk Storage Box worth 
£10 when you buy 50 Disks 



^ 



10— BVvi" Single Sided'Double Density 
Blank Disks (with FREE case) 

10— 5V4' Double Sided/Double Density 
Blank Disks (with FREE case) 

50 — 5 V4" Single Sided/Double Density 
Blank Disks (with FREE Storage Box) 

50 — 5 V4" DoubleSided/Double Density 
Blank Disks (with FREE Storage Box) 



£9 
£13 
£49 
£69 



95 



+ £lp&p 



95 



■ £1 p&p 



95 



+ £2 p&p 



GOODS OfSPATCHED . Urn* dir 1 » am Po« 

MONEY BACK GUARANTEE t M veu v* MI eampltlaly 

«*titfiftd wff h your purchBM w« wi]t «fth«r vxchWMI* 

VOur ditkt or giv* a FUU. RE WNO — thlt'l th* 

Comptimait Guarint**. 



Pirate tend chcques/poitat orders to : 

Compumarc, (Dept YC) 

71 Gracedieu Road, Loughborough 

Leio.LEllOQF 
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NEW RELEASES FROM 'THE HOUSE" 




DISCS OF 
DEATH 

C;m you rclain the title of 
Disc Warrior Champion? 
Or will you. like so many 
before you. die by the 
disc, Excellent 3- 
dimensional graphics 



■ Comouting 
" Wcckfy 1/1 1/85 

ZX SPECTRUM 4eK 
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ASSEMBLAGE 

Four new and original 
games on this big value 
tape! As Harry the Hare, 
can you outv/it Farmer 
Giles to eat his carrots? 
Then explore the temple 
of doom as Mutant 
Monly. Then rack your 
brains over tv/o excellent 
adventure games. 

ZX SPECTRUM 48K 



ONLY 



£8.95 



»Wf 




INTERNATIONAL 
RUGBY 

You can play for any of the 
Home International Teams - 
playing for the triple crown or 
even the grand slam! 
Includes every feature you 
would expect from this 
excellent arcade simulation 
rugby g§me 

SPECTRUM CT Q5 

ir £7.95 



ALADDIN'S CAVE 

Ir. this exciting arcade/ 
adventure you must 
overcome the evil wizard by 
collecting objects and 
spells which allow you to 
transform into different 
lifefonms. Explore the 
strange caverns in your 
various tXKiyforms; as a 
man, a bird, a dolphin, a 
monkey or even a genie. 

SPECTRUM £6.95 
AMSTR.D £7_95 



WEB WAR 

Flying at incredible 
speed, you must save 
the people of the 'black 
widow' (rom the lyranic 
aliens. 

ELECTRON £4.95 



BIG BEN STRIKES 
AGAIN 

The Viforld'famous reporter. 
Ben of the Chronicle, has 
been sent to the Houses of 
Parliament to piece together 
a big story that is about to 
break. To obtain his story he 
must approach the 
politicians, exhanging gifts 
for the leaked information. 
Can you recognise Maggie 
lurking in 'the house', or 
Geoffrey Howe, or the many 
oftier celelyities here to 
hiuntyou.TftCQame 

t PR a screen kit with 
you cnn totally re- 
design your own screens! 

SPECTRUM OC OC 
48K X0-«70 



:h 
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ARTIC SOFTWARE 

is available from all good stockists - or direct frbrri 

Artie Computing, Main St., Brandesburton, Driffield, Y025 8RL 
DEALER ENQUIRIES WELCOME - TEL: 0401 43553 





CLASSIFIED 



661 3036 



Contact: Ian Faux 



ADVERTISEMENT RATES 



Copy Date December 20 



Linage: 60p per word 
(Min 20 words) 

Box No: £7.00 extra 
Linage advertisements ore 
prepayable and the order form 
published in this section should 
be completed and returned 
with remittance. Credit Card 
facilities are available. 



RATES QUOTED BELOW ARE SUBJECT TO THE ADDITION OF 15% VAT. 

Closing date for Classified 



Display — rates per sec (Min. 2scc) 

One insertion : £10.00 

Three insertions : £9.70 

Six insertions : £9.50 

Twelve insertions ; £9.00 

Display advertisers should 
preferably reserve space by phone. 



advertisements is the 20th 
Dec. for the Feb issue. 
Po»t to 

Your Computer, Classified 
Department, Room H2T1, 
Quadroht House, The Quadrant, 
Sutton, Surrey SM2 5AS. 



firitaln's Biggest Selling Home Computer Magazine 




SPECTRUM MACHINE CODE SYSTEM 

ASSEMBLER. DIS-ASSEMBLER, TESTE R/DEBUGCER. ON-LINE LEARNING AID 
with teach youn«lf nuchinc cod« bookkt. 

OpEKXtt rtKludc uung nwfodrrve. prirtier. hex or dcctmil numbcrt 
"A iUfftrenc ipproxhgiyMg t higtti/ uubic pickige ■ ■ . tht mott irrtprei$"e pin is ihe letc/debug 
fettufes . . . imaluiblc gutdc to the itcrta of the Z60 (Specif um CPU)" — PC Todiy July 85 
"k sttm to tave ibfohttfy tyerythinf you could poatblf wtnt for miehint co* . . . mo(h cjr* <s 
nktn m the ntinuil m .iijk,nf (he code n Six-like a possjbh." — PC Wwkly J I Mjr 85 
Catiettc C7.9S. Microdrive Cartridge £9.7S. Overuas + £1 
Ordcn with PO/chcquc to R0Y80T. Dcpt. YC4, 4S Hullbridge Road, 

Rayt«i£h. Eocx SS« 9NL. Write or tcl: 0266 771663 for leaden. 61 1 



SENSATIONAL posut software bargains for 
Amslrad, Atari. BBC, Commodore (all 
fo»mat»). Electron, Spectrum. For fra« list 
scftd SAE or phono Teletex Cleckheaton 
0274 875299. 



WDSoftware 



FOR THE Qi. 

UlSCiM I3rd mdt |bM« fS.SOl 

PRNT CO-H* DfWctory or vifw a on 6n« tCTt^. OA* 
t#¥ LOAO COPY *r MtJAfT 60 »■!** with eo# kw 
lalkrwt l«r n«fr>rT«k**l MviV>0^ ^RMATfig to 
pr«^'«nTCO'rut>tirkg bv«tfeichn>9eirtapc TCX34.Vr[ la 
give dite^. numbered m«dutci> m progt^n 
dtvftiopffw^l- PRUNE 0*3 H*« 10 r»!**t4 te»c* «*h 
btv OClETC* a r^V Ful inurucuyvi m OUILL f At itpm 
up to 6 eXTRA MOtOOAfVf ^ <hM on vtw Spcctrvn 

WO UtlNlM for C^ a-Ottct Ona *d} i«m« CS] 
A4«l>$v*. wiCh vitr* uiiltE-as. TOO ^^ C'^frX'ty, (Oi 

CSTlCerf^%fitff\it* a4C tvtif<TiT AMD up to four vvf* 
micfodrwa$. Kftet-trtexBv i*weMvflft Up<S«ie tsi «d 
to* 25© Kt.a^oviv^ Cv'Opc). 
ftof QL ISA Ad) (bua Efit 

900 M«ful QL f«fer«nc«« r> an AftCMVt fil* ttoolonQ 
» i*nf» eirtn«9» w«h oth#f i*fTw#f»). a:»o AflCMlVt 

FOR SP£CTRUM/QL/B8C/EL£CTR0N 

WQ MoTM Tutor (ttftt* £41 

From 9Ci«4kAa tMOKvw [« bay^nd K^A and Aauii»m- 
ftiOiorK4Mno. ttOj/jn poch. S*i cpM^ i« r^ur tcsi 

Inrff |4- 1 B wpmK Lc«rn from SMiQie cKwteiQr^. v\4 
^ou^ With w;d« tpx.** to f»ndom SiKit«AC«(: 

doci'«'»e Kt*C^^ to fXHmal. Wr>{« down vrhtt you 
h**f, ih«n Ch£CK on Scfwri or Piv>iir lor tpi^ eh Icf 

meujQV. rwMfn f*gorcs. (ettcn or nitxicd. 

FOR SPECTRUM 48K 

roi CMtATifttC It croMWrtyds *>ni|J» m M fl i*ti«f*. 
iotv«> aniigrwnt of t^M^IE wof^H. 13^000 w«>d 
voc^SmUtv- I04«n«f wOfd tndmg in ATt? fto 

S»l>«g(K'»d'^ >irM«vv ^am* with graphK hirpr%M« 

JtTMT OUMt fb*M £41 

Tt$t hAt^ilhtc niih ttf^tTK inJtM CVa^ort, diud 
ofl o*rv*>e (o^iorc of ih« Ifiand or J«rMy. {Not on 

PHICII ImL Ev*f* pii t r i l l ^ it i iirtt n *M C1L 
CiuvnM - b*M ^tn Wf. 01 w l yc tf — Hip^rirhm - 
(2'carbi4ft pi'v* h»« rr««, IX^ 'WiT**^ CI. }>i' ntffim 
14 ttmt kiM ilPD0S:e«lk4^^}S 6ki fer $#Mlf«at. Sut* 
nfiMid. tarmsl ■*■■ atMii^ l.CCI $ltW«rt«rMrt M«k*a* 

tmr (41. 
Two or t^Kn progrims on one rne^UTi -V- pay mfdnnm 
* &M*. «.d. wo Ulil<1t*X fr>4 MOfM OA m<rOdfivB 
lor C n. 50. bm iMPOSSieU tAnu. Ot.1»C>^CM>rtvn 
Otfoofamt ort o"Xi med»i,*n Sc«d your cArVKl^a nirtd 
tai* prtc*. &UI K)*MAT .1 » *ST i^ic i.fTi« ta* w* f* 
rcKabAtv- 

WDSoftware (YC), 
Hilltop, St Mary. Jersey 
Tel: (0534) 81392 ^^g 



COMET shows the sky at anviime from 
anywhere, stats, plarvets. Maleys comet 
shown. 48K Spectrum E4.95. Astro 
Programmes, 4 Park Lane, Haughton, 
Staftofd. 



SUSS^OX 




incl. carriage 
CWO please 
pocket sue 
The DUPLEX SUSS-BOX bn bm dei^Md to 
naMt tlw i*» tUSd compuier use) 10 tea a 
bitlat witKttiitt9UQ of ite cofitttQ woiUtt 
cMamian haoMsa a toaip<4fr eao a puiilwiAs, 
aek at a ptadw. Tha b adaeMd fay oiiog il» 
mar e rf; ustit s^uli (irnsi of ttM RSI^C 
jtrid dau ubi* tptciticilion. a iMlrix-blodL and 
speciil co aaa c lw pias. fay i m itaw ttw cooMclor 
piM hi e MM SU S SjttX 's nwtriifabct at tte an 
of two ■cofloiQ ugikMt iJM iitaf cao ywtity 
(stabStli 1 fna conaactiga. The iijnait are 
rooted ato tbt SUSSBOX by two 2S wiy 
type coaoeeton: liftmilt. Itnula. The SUSS 
BOX abo pmndM « lamp for each sigrul to 
ihow itfts condtion when connected in lee, » 
liigh or tow. SUSS ADAPTOR & CABLES 
naiiblt. 




OCTET/HERMIT 

Typtwfita httffacti 
ADO ON TO THE 
OUVmi ET121 

OR mmts nzi 

ELfCTROaiC 
nPfWRITER 
AND HAV£ THE 
BEIEFITS OF '>is ' •Ideal for 

THESE FEATURES ^ TEIECOM GOlO 

•fftw LOW prico 
•A OAIST WWEl PHlNTiR for row coraputtf 
•A COMPUTER TERMINAL (True KSRj 
•A TELEX TtftMWAl using Ihi Oupln DUU- 
TEXT maium 

♦A COMMlBillCATlNG nPEMlITEfl dWAlTIXT 
Conpatlitol 
•A l%MOTE PRINTER usiitg QIAl-TEXT aodeott 

DUPLEX 
COMMUNICATIONS (UK) LTD 

2 Ictre Lane. Djaloi Bunti, Nr turterwcnli. 
L«ie«siwjt»rt l£)7 5JP 
T«(: 0455 202154 '^^ 



LETTA-HEAD PLUS 



An ENTIRELY ORlGiNAl wJity prOQran for the Hk 
SpKtnn (0 doi$a and prml rem otn tosaasf aad 
p wi aaii siaiiOAuy: IcftcflKar^. ocdan, raoaipts. 
bWt lad ponan. Th* PIUS mvtu now fanWii; 

• IfaMY o( 2S drifntni foniii 

• Fasi, aoftki, Icfit (dilor. 

• Propoflioul H>a»9. 

• 81 tffftlaiit chiractR son. 

• Block itral, tmona and t(*M. 

• Variable thidnes bot tonccioo. 

• Inprovid graphiei f« logo dttipn. 

• Special castttt bbet oplba. 
» 18 iMIpmi pm! saa. 

• Mwy mort lejtwtl! 

Piict: t9.aO casitite, f 10 50 cvlrid;*; UpOlttt 



DUMPY 



Al tht itfMn ivr^ ftig fiil o« nf«|i No nNd 
to uni)ei)1«nd uwnibitr, just lolsw the atev and 
OUMPT crulu Ilw mxhine code. lElocates il toi 
lavcs rl tor rw! 

* Ciutn code to toit any progton 

* hiitls any ponian ol Dm icriea. 

* Up 10 Oia fgl 24 linas! 

* Singlt. deaUa or qmt densiiy. 

* Mao wiAhs and Una haigttU ol Mipiil, 

* Main bbrt and wM* copy. 

« Ol ikaded cokn rtpiaatiiiaa. 

* Tab 10 »i portion on piper. 

* Many nvjre Itatures' 

Pr<e C7.5a cai»lte. fS.OQ cartridge. 



from ori^oil lEHA HEAD C2.00. 

Both lETTAHEAO and OUMPT i!r« Epson type pnHcrs Brorhai. Siai. M T. Slnwa. Smith Corona. 
Ceniioniej, tic J la Hildnbay. Kempsloo, S & E, TauBan. Moitt. Wafodrite, bttrfaoe I. 2X LftiM IB. Md 

Opn inierfaces. 



Bradway Software (YC), 33 Canalan Avenue, Sheffield SI 7 4PG 



FOR SALE- BBC modol B system - £12.00' 
incltjdins disc drive, 6502 2P, cotoor monitor, 
printer, software. Details on (02S6) 464889 




For consultaiicY, advice, systems s^es. 

ctjsiortiised softwaie, irsuBrtg, support and 

inaintenadce. 

CLASWA SYSTEMS LIMITED, 

10 BARLEY MOW PASSAGE. 

LONDON W4 4PH. ENGLAND. 

TEL: 01-994 4395 TELEX 8811418. 



LAS AMSTRAD "TOUCHTYPE" 

Addictive trainer - educate your fingers. 
Tape es.SO. Disc - C8.90. Send SAE 
for special offers, list, Linglield Advance 
Software, Plaistow St, Lingfield. Surroy 
RH7 6AU. Tel: 833960. Tolox: 95596 
Bosun G. 



HOME ACCOUNTS. Put vour house m citferi 
Probabty the best fiome use for your 
computer! Comprehensive coverage of bank 
accounts, credit ■ cords, HP, etc. Inbuilt 
accuracy check lor all transactions. Project 
cashflow for any period ahead. Availablo for 
C BM 64 or VIC- 20 £ 8 4 5 Of fre« details from : 
DISCUS SOFTWARE, FREEPOSr, Windmill 
Hill. Brixham T05 9B«. Tcl: 08045 55532. 

477 



THE BEST SPECTRUM TAPE UTILITY 



NEW] SUPERUTILITY SU-l- NEW! 

TMi AmASCtD tws i^Mity rua Sm loloattng <«tui«.'- 

• OHil with 9» MAJOftiry ol ■CMllnwy' 

proonma 

• Doait with High Baud Rata programs — 

Cflnv«f1s Ihftm to nermAj Bp*«d iwBdy 
lor uwtter to mjoodilva 

• 0*d* »<!» (Ingt* or mulltpl* pvt piosnnu 
all In on* run. 



NEW! SD2 ADVANCED TAPE TO 
WD UTILITY NEW! 

How you caf^ !nrt»^r vlrtuaTfy ANY ot you pvoivna 
10 ffiiciwin»», wnh rfil* aOvanoed but uaor frteodly 
wtitily. It rea-i/i^-. 

• Uiai irw sami ausomanc mtthod for ba$t 

IVKftS. 

• A lirgt fi4li«cl4n or supor^ p^jgramt to tiolp 

• MArty nint* CAO lJp» vtC Enrotrn«Tl4n on 



• Out* wUh netmai ana tor h*ad«il«u filss. 

• Containa INTEnoaikL HEADER READER 

• DAAwtlhVSryiiMQnintuploMOM 
bym!) 

UNBEATABLE VAWE AT ONLY:- t«.»S (Inc P*P) 



MOinawa. 



ycj 



• FLILlL TochiViMl Ssctlon to help 
unotntand mo« c^wty th« bcv wvy to 
acontKn tacn ttntltt. 

• I^RGE numoer 0* 0<«iTipJ*j &J p<9frwna 
btn qtatB^»tmJ \> m^'nSnv* — all tUly 

• FItEE HM0>r nctOV and HoadaOna BtOcK 
Imngti^notf. 

• fuLCf docwnoAtoO. uMr fiMndly imtfvcUona. 
IF VOO ARC REALLY SEBKXlS UKUtr TAPE TOMICHOOfUVE TRANSFW - THISISTWE UTIUTy VOKl (HUST 
have: supers valve AT ONLV.- K»$ Ok. P-»PV 

NEW! SU ADVANCED SUPER SPEEDLOAOER NEW! 

TkW ol wa«liH) lor your eawal** onjawn So io*3?Th»n liy our NC.V AWANCED SUI>ER SPEEOtOADCft. VWih 

Out indlaoanMbi* titiMK yovr canatta boad pragnms wilt load up to THREE tmct tntor tn«- noTpji. «n 

'THE Moean- Mwa iiftKi (»7 aacK >UNIC MiNDT taMoMiwd tlMHA R cetiw* M<0< 17 uM(u p^ 

10 IMip you. aita I wia convort a««<t SI* laiau progiiiTa. CeinplM* with FI«EEHEAO0« RCA(>ER,v EA CiER LESS 

BtOCSf LENGTH HEADER AND nat IflTtnicllonj. EWSLLBIT VALUE AT.- CSJS One. P+P) 

Sano ehawiuarP.O. la— -KOSftAMSOFr. -f>u«»»ni Vir^. Huim* Laoa. Halma, Nr. Lenoten. Saol*0«*a<«. 

Sljtb. ST3 SBH. (Ovw^ui: Eun>pa add CI ftp ftK (TtU, vann C), 

UPCttISS;- Fc^ /x^ uoiz ytrik^ — A4f^ aa cjawr:^ ♦■ 'jf^ SAE- ^ C2 w-^ on aWrt prices — plaaM rurx amatopa 

%ipOiia' Sand SAE iHiuacalaliogM cl>i<xjr Sptcliwn »(■!(«$•- ptoiw (nark vvBlcoaTNOUItTT Ki 
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DUST COVERS SETS FOR 

AMSTRAO CPC 6128. 464. 664 

£6.95 



■Milchlnj proofs^ nylon. tittttO with »mi- 

sialic inhibitor. RcdVGr«anr8iu« p4plne on 

monlloi cowr. AMSTRAO CPC on keybomrd 

e<iv«f 

"Please »!*(• model, colour or mono 



Cover tor TalungEinstein £7.50 



Prooled pale gtvy nrton piped in Red with 



Cover for Other computers 



Matching proofed nylon with tonino piping 
and name on keylxsara: BBC. DRAGON 
W.9S COMMOMRE. GOLDSTAR. SANYO, 
SONY, TOSHIBA C3 95 In blw* btit 
unplped. SPECTRUM Plus E2.50. QL t350. 



Matching covers for Prmters 



AmHiad OMP.i. Canon P%V 1030A. 
CODHnodon MPS SOi, Epjoo f^-«a. RX.80. 
LX40. Maniwimann MT^, Snmwa CP-90. 
CPA,«0. Tatuno TPIW, Taxjft KP810 £4.50. 
BroltMsi MRS £3.50 and Juki 6100 at £S.SO. 
For lull rar>s«. Including bwtinet* machln* 
covers, pleaM rinfl or tend SA.E. Prices 
Includ* UK delivery. Eu'op< at SOp. abroad 
C2 (Airmaiq. 

BBD COMPUTER DUST COVERS 

39 MAKSE AVENUE 

WRtGKTINGTON WN6 9RP 

Tttophono 0257 422968 

TRADE ENQUIRIES WELCOME 711 



OAICI & ORIC ATWOS SOFTWAnf v« 
OVER 100 THUS AVAILABLE C^J 

£4 *i *••«* JOOO. Mfti^w ««(QMf«*- **'•*«*». S»*w 

CH*i'M^«p«n, (#«l*vW. »<ftf*«' Ait»^h H»«o«t. L«-d e* 
$#N^ Of*. TfOwftte >n S**^. WM^ /ft^. ^t^'^ «*«■ 

f6»l C«i*ftef<, Cl»i»< *»«»njt "Air-c W-*^. io^* 

f7 » Pon Ju«<. T>*f4 All. Atfnvi C^ts'vSM Bam 

1 11 iO A,-f»wr. AUAifof >M*i. One Cik. One »o*. ©■*< 
f^Th One Bm«. OnOh ikUMitbl*' 4«*tMmair# 
CI4.» The Ck#x Adv*M»^# Wm»<g $ini*m 

D>^t C^vtn C^«9 9» Off *«« S^^^Kh £4.(0 
ATWOS MC' <0 PAtNTCR (TV » hvi CMbUm 

O^ O.^* CIT? »ft (Ow* Sotl-»»» r^MMi Cmi 

CKPO't To o J. forrwAfB c*v^<« usci u ^ p«r) 
mo*«i. t*M«*. w«t« WW T«i lonTi 4ii»ii 

Om-hm «f »!• AM iOl>. t«/«c# i V 0?fr*ti p** 'i*f" 



PROFESSIONAL REPAIRS 

The complete Sinclair semce centre 

ZX-81 £13.95 

ZX 16K RAM £13.95 

ZX Interface 2 £13.95 

ZX Interface I £1795 

ZX Microdrive £17.95 

ZX Spectrum £17.95 

ZX Primer £17.95 

Sinclair QL P.O.A. 

16K to -JSK Upgrade £26.95 

Also BBC CM. ORIC, DRAGON, 

ATARI & AMSTRAD 

Ring 02M-2 13645 

* Av 3-4 day turnaround * 6 

month warranty 

• All inclusiw price * Free 

estimates 

ZEDEM COMPUTERS LTD 

2 KimlMilton Road, Bedford, 

MSK40 2NR. 
(Trade and overseas enquiries 
welcome). 758 



IMOTICETO 
ADVERTISERS 

In view of 
legislation which 

has been 

introduced, 'Your 

Computer' will not 

publish advertising 

for copiers or other 

equipment which 

may encourage 

copyright theft. 



1986 Games 

Games for (he Annstrad. SBC arvd Acorn 

Electron. 

Inu ... Kill your opponents to t>oil>e only 

survivor £3.50 

Tlve Heiit...F»St ears, oxplosives, money 

or tail. Can your rob a bank C3,S0 

Both Gain«s E5.0O 

Send cht^ueiPO to: 

MflJ. 64 R«va Road. 

Bfoadsreen. Liverpool 



Spectrum Repairs 

£16.95 inclusive of labour, pans 
+ p&p. Fast reliable service by 
qualified engineers. Average repair 
24 hrs. 3 mths guarantee. For help 
or advice ring: 

HS Computer Services, 

2 The Orchard, Warton. 

Preston, Lanes. PR4 1BE. 

T«l: 0772 632686 



BLANK CASSETTES 

WITH LIBRA«y CAS£S 

CiO CIS C30 C30 

10 380 4.00 4 IS 4.15 

20 7.00 7.20 7.35 J. SO 

SO 1S.00 IS.20 t5 3S IS SO 

100 27.00 28.00 29,00 29.00 

Fully tnclusjve (COO $Sp extra! 

Superio' Tapet. [>o*v't S«ttl» tor t.«t' 



5%" DS/DD DISKS 

W^nor^clufed W M*rrtOi*M R.,nt<yccd Ccrrtrc;. 

W (or EI3 SO It PI«T< Storage Cj« 

* * * 

RING US IWW1 (0793) 695034 

UK HOMF COMPtJTERS (Oept VC) 



S2 CHURCHWARD AVE. 
SWINDON. WILTS SN2 INH 
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FREE MEMBERSHIP 
SOFTWARE HIRE 

• VIC-20 • COMMODORE 64 • 
• SPECTRUM • 

SA£ FOR YOUR HIRE KIT 

VSH (YC), PO BOX 65. 
NOTTINGHAM NGl. 



647 



PLEASE STATE MICRO 



y:!'.;^ I I ! I i t i 



J 1 t J I ! [ J I 



IMPORT/EXPORT - TRADE ONLY 



we stock all well-known brands all the time 

HOME-COMPUTERS : Commodore. Atari, Specti^m, etc, 
PERIPHERALS : printers, monitors, disk drives, etc. 

ACCESSORIES : diskettes, joysticks, interfaces, ink- 

ribbons, etc. 
and we are always looking for import/export 

connections. 
IF YOU WANT TO SELL OR BUY. PLEASE 

CONTACT US ^-^e 



p/^-TQ^ki Kruiswaal 3 - 1161 AL Zwanenburg 

V K K Holland - telephone (31) 2907 7102 
nandeimaaischapp<j b.v. ,«-»>•/ ^ ■ 

telex 10246 ectro nl 



AMSTRAD 



AMSTRAD CPC 464/664/6128 
DISCOVERY 

THE SERIOUS TAPE TO DISC TRANSFER PROGRAM 

^ PROVIDES a quick and easy way of 

transferring software onto disc 
t DISPLAYS program name and header 

details 
t ALTER program names before saving 
k ADD relocators to programs that 

overwrite the disc area 
k' RENAME and erase programs, easy to 

use 

Only £7.95 on tape £11.95 on disc 
Please add £1.00 for overseas orders 

SIREN SOFTWARE (Dept YC) 
76 Bridge Street, Manchester M3 2KJ 

Tel: 061 796 6874 79-* 



AMSTRAD 



IF YOU LIVE IN 



SWEDEN 

FOR ALL YOUR COMPUTERS NEEDS 

NIMAX 

DROTTNING KRISTNAS VAG 13, 
114 28 STOCKHOLM SWEDEN 

08/102703 



796 



FIVE SUPER 

GAMES FOR C64 

FOR ONLY £12 



Boxing tor the C64. Car R«ce(. Space 
Run. Sp^ce Target. Battteship. 

Ftve Super Games for only £12 on 

Cassette. Oon't loose this Super 

opportunity. 

Paymonbt must be made m Sterlir>g. 

Send Cheou« or Potial Order lo: 

Joseph Muscat, "Lourdes" 

Fish«f Rd., Mgarr-Matta. ^„ 

Pirntot ocWtt au Pasugt ted ptckiog. '*''' 



FREE XMAS GIFT 
WITH EVERY CATALOGUE 

Send £1 cash for our catalogue of the 
best software for tl>e Amsirad, BBC and 
Spectrum. 

We'll send you tl>e catatogue. with 
detailed reviews, what ttie critics sav. 
load times and screen shots of the sort- 
ware wo have selected as the bst of its 
kind. PLUS avoucher for£t off you first 
order and a FREE Xmas gift. (It will help 
you write your ordofi) 
Satisfied customers in 64 countries. 
Send £1 to: SPEEDY SOFT (YC). 
37 Church Road. 
London SWI 3 971 824 



ASTROLOGY 

for beginners 

only £11.50 

A Staner Pack comprising a simple 
program to calculate a horoscope, 
an introductory booklet & 2 self- 
teaching programs (how to 
interpret the horoscope). 

No previous 
knowledge required 

Sptcttum, SBC/Election, Oiic, Dragon, 

Tandyi'Geni*. Conunodwe 64;P£T, Atari. 

Sharp. Aimtiad Schneider. Colour Genie. 

MSX. IBM. ApncDt, etc. 

many more programs (or 
experienced astrologers 

also other micros 

Cash with order (add 50p 
outside UK) or large sae tor tree 

catalogue to: - 

ASTROICALC [Dept YC) 

S7 Peascroft Raid. 

Hetnet Hempstead, Herts HP3 8ER 

Tel: 0442 51809 



BLANKCASXTTES 

Guaranteed TDp quality oomcvtetr 
audio cassettes at great budoet txices 
Packed in boxes of 10 with lubets, 
in^ cards and library case. 

Pnces ax*jcJe VAT. post and packma 
-!;C5)£535 nOCl»£470 

UC10) £5.-50 U(C60>£S30 

DCt2)£3.4S G(C9O£7.00 

n(C15)£5.75 

BASF FLOPPY DtSCS 

PncesofbcaesofiO 
nS%SingiesiaeCcxJble density £19.95 
u' 5v* Double skJeDoObie denary £21 85 
3 5v« Double sideCuad density £28 75 
HUatOFtEXl DISCS 
Pnceperunt 

ij 5'// Smgiesfde £400 eacti 
r. JVj' Double side £4 75 each 
mdicatB quantity of each pnxfua 
required ri boxes Free defcvery UK only. 
Cheque/RD Enclosed for £ ^^_ 

NWME 

ADDRESS 



PRO«i5KXlRl 
IDftGfttTKJ ITD 

aAa/\/" 



741 



Cas5«Te House 529 Huiset Roaa LeedslSiO 3YY 

i^ESP0ST-felfi5;2) 705066 
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BEAT THE DUST PROBLEM 




The Mini-Vac is a vacuum cleaner in miniature, it fits in the hand and 
comprises a chrome plated metal body, which contains a surprisingly 
powerful motor driven by a PP3 size battery (not included). There is a 
choice of two tubular nozzles on which can be fitted a large or 3 small 
soft bristle brush and a dust collection bag with Velcro flap for emptying. 
When used as a vacuum clearter it was found to be ideal for dust removal 
from the inside of computers and peripherals, or around keyboard and 
screens. By removing the dust bag and putting one of the nozzles in its 
place It can also be used for blowing. 

Has many other uses: for blowing or removing dust from stereo ar>d video 
equipment, cameras, lenses arid enlargers. 

OFFER PRICE £8.99 inci. 15% Vat and UK p&p 

Order from You< Cor.pu'.er Miu-Vac Met. i& 3eauciv».T.9 fjicx, Icndon SW3 INX usrw cotpon 01 
copy or piw paper Aicmu? 10 28 dsyskKdeiverY.tXaddrtssuoitty.Ctos'ig date 31. 12.85. Cheques 
sDouid b« made pa>'abte 10 Vout Cortouter Wets If Vai receipt s required, ii isessm till 10 say so wtwo 

orite(irq 



Coupon to: YC Mini-Vac Offer. 48 Bcauchamp Place, London SW3 1NX 
Please send MiniV^cs @ £8.99. Chtquc enclosed C 



Niae„ 



Aiklfeu. 



..Potttodi . 



.8Sf1t3 



BUSINESS PflESS INTERNATIONAL LTD. 
Regiiterod in Englarx] No. 151637. Regd OHico: Quadrnnt House. The Quadrant. 
Sutton, Surrey SM2 5AS. 




l¥ir ZONB 

classical arcade action 
— fast, addictive, skilful 

only on mjcronet BDD 

or by mail order 



Send £A.9S cheque, 
cash or postal order 10 

EVERISS SOFTWARE 

37 Linkway, Denham Green. 
Uxbridgc, Middlesex UB9 5NL 



B8C{B} 



NEWl A.F.t. LtSR 

Sp«Cff<c«tpenB mckicl*. 4iO%K c*ai. *jrt*rt^ 

Ot*«t«nd0.d.-lt*Cfc. Ov«f 701wnct>#r4, S4"COl 



•umcri*. fat te^ t^^ 00 tf-c. 

< ♦ C 1 -00 J*f Ejifrertf Item: 

A.f .1. S«*lww 

^.0. B«<4 1«9. Lix<6on SWI7 XO 



SPECTRUM TAPE UTILITY 007 



Mxn (h*l(jng ipeccv driving yow dotty? Wbul 
you Mw a f inmr slurper <$«p9«y7 Our dot c/nvt 
tu(ipc»>$oc (its mside css« two sotder f>n\%. 
clear simpE« mm, fu'Jy guaf«iie«<] 7.14 dJv* 
iMnwy onTy £5.50 inc. Chequa/PO la A 
Bsldvnn, 11 WUkxjohbv Aw, Untoa NoRra 
MGTaER 



AMSTRAD * ATMOS * ORIC-1 

SOFTWARE CLUB 

Hundreds of titles *v»riable - Excellent 
selection. Also, popular accessofies arvj 
utilities for the AJnjtrad available for sale 
at discount prices. 

SEND SAE STATING COMPUTER 
26 BMchley Driv«. Cardiff CFS ^N. 



MOTORIZED gearbox — two motors, clutch 
sttd housod in « plastic case C9.50 -*■ 
information to control each motor via 
computer e.g. CBM 64. Wheels C 1 20 each. 
Unisoft. 31 A Church Road, Buaon Joyce. 
Nottingham. 



The Publishers lake an 
reasonable care to 
ensure that classified 
advertisements are 
genuine, but readers 
must satisfy them- 
selves that they will be 
obtaining what they 
require before entering 
into transactions, ijarti- 
cularly if they involve 
large sums of money. 



SiT/fWIW 

wm 



CLASSIFIED 



OOMPUIBI 






an 


OER 


FORM 




Classified Rates 

Llnoge: «0p p«f wortl (MIn «> WOrAI — 
prepaycbte 


Pleas© Insert the following advertisement In Your Computer Classified Section 














UNAGE 


PLUS 

15% 

VAT 


TOTAL 




POkT tor it tnmd m adfmntitnttnr. Box Numbtf 














it r*^olr*d is t/.tSO *xtra. 
Display — rot*s p*r kc (MIn 3kc] 




















-Otwinieftwn 110.00 
Three irv»efi<on« W.70 












£12.00 


£1.80 


£13.80 




Twelve insertion* (9.00 












£15.00 


£2.25 


£17.25 




eofir *t><ffifef«rst)'y reserve spxe by phane 
lOi-eSI 30361 












£18.00 


£2.70 


£20.70 




Method Of Payment 

Cheques etc. should be ma<j« oavoble 








- 




£21.00 


i£3.15 


£24.15 




to Buaineea Pr«n Iniematiorial Ltd. and 
crtxaed. 1 enclose herewith 












£24.00 


£3.60 


£27.60 




cheque.PO for 

E 












£27.00 


£4.05 


£31.05 




Pleow debit my Access'Visa Borciav 
CordiAmericof Expresi^Dinerj Club Int.' 
/as below 












£30.00 


£4.50 


£34.50 






No. of insertions requlredrHBox No. required YES/NO 



KAME IPImasm inckjilt irtitMil. 



AOOIKSS. 



StGNATUf^E 



Post tor 

Cut out the order form and return 
tegMfMr with your remrt1anc« to: 
OMirfied Oeparrmeni, Vour Computer, 
Room H211. Quadrent House. The 
Quadrant. Sutton. Surrey SM2 SAS. 
101) 661 3036 



Payment by credit card please state address card is registered 
Daytime tel. no 



THIS FORM SHOULD BE RETURNED BY DEC 20 FOR THE FEB ISSUE 



Comptny ft»gist*nd Numbtt: JSJS37 IBngl»nd> /itgistfmf Offiet: Qmdrvtl Houu. Tht Qu»dr*nt. Sutton. Sunty SM2 SAS. 
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FRSr COnPUTER REPRIR5 




VIDEO VAULT INTERNATIONAL 

AA^Oir REPAIR SERVICE 




;^| 



SPEaRUMS REPAIRED for only £1 9.95 

including PARTS ■ INSURANCE and P & P. 

we dorr t give you a between price and let vou guess 
the bill, we give you a 100% fixed price NO extras, we 
don't need to Doast aDout our service, we nave 
1000's of customers from all over the world highly 
deligmed with our service and help, Only .20 
minutes from Manchester Centre. BBC, Commodore 54. Vic 20. also repaired 
call us for details. 

Don't wait weeks for your repair, we turn around all computers in 24 hrs. All 
repairs carry a full 3 month guarantee, plus on every spectrum we repair, we 
send you a free game worth £5.95 for your enjoyment and pleasure. 



NO HIDDEN 
EXTRAS 




While YOU wait service By Pf ofcssioaa! 
Computef Engineers 
J montn wrirten gua rantee on alf repatf s. 
International Repair compariy. weresur 
computers from ail ovtt ttie workj. 
All computers sent tjv wall order turned 
around In 24 nrs. 



Most Sped rums repaired wttn in45 minutes. 
AllMicros insured for return journey. 
KevDoa rd faults only £8,9S 
ScTioot repairs undert.aicen - discount available. 
Free software with each Spectrum retaired. 
Over 8 years experience working wrm 
computers. AlicompuiefSfuilytested. 




HOW TO SEND 




Just parcel vourcomputerin suitable wrapping enclosing E19.95 for spectrum repairs, please do not send power 
supplies, commodore computers, just send £1.75 (U.K. Eire. I.O.M. C.t.) or £6.50 (Europe/Scandinavia) with your 
^t^^t ii-k jis^NBBrki iT^i-» addressorphonenumberandwewilicontactyousamedaybyphoneorletterwithCiuoce.ifyouprefer.please J 
YOU R COM PU T CR can us and we will give you 3 auote over the phone, we aim to please. That's what made us the most reiiable//?7lJ 

service centre. 





COMMODORE 64 

* NOW REPAIRED * 
Call us for details or purchase 
the l.C's from our D.l.Y. section 






REFUSE 



YOU CAN'T 

16Kto48K upgrade 



I .,^ci/<:nActrum to 48K spectrum 

(1 ,miteci offers while Stocks Last J 
Sa great Christmas present. 



foronly £19-95 fitted' 



THE 

LOGICAL 
- ..CHOICE 
««« THERE'S ^ 
NOBODY OUICiCFP 

'«™""aNKSA??'R,CES' 
THAT CANNOT BE 
BEATEN 



♦SPECIAL 

KEYBOARD UPGRADE 




Why not 
upgrade your 
. ^'Spectrum Into 
a new/ keyboard 
nirt cn J?*" upgrade your 
<5'<^ Spectrum into a new 
O.K. Ironies keyboard 
for only £31.50 



P li 




TO order the Upgrade Kit. 
toniv £17.95.) 



wewouidiiKetowlshiiiour^^stomers 

pastandp 
Christmas and 



v^re wou"" '"^ "t • very Mertv 
?^.^.C/.^dSH3Pp7NewYear. 




STOP 
PRESS 



VIOEOWULT ITD will Shorth' be 
opening their New Branch in 

Manchester City Centre for 
";hiKou wait computer repairs. 

W3t5v this space for details of 

spedalopeningo^rs^ 



Normal retail Price g9.9swrfhn..^««^., J 



D.l.Y. 

CORNER 

We regret we cannot 
show all the components 
available. Just give us a 
call and we can quote you 
over the phone, deiiverv 
by return. 



Spectrum Parts 



ZQOA CPU 3.00 

41 16 Rams 0.95 

?TX650 0.60 

Service Manuals 20.00 

ULA6C001 9.S0 

Transistor ZTX 21; 0.30 

Transistor ZTK 513 0.50 

Keyboard Membrane 5.00 

Keyboard Template 5.00 

Keyboard Mat S.OO 

Power Supply Units 7.95 

Feet (Each) 0.25 



Commodore 64 Chips 



6526 
6510 
6581 
90122705 

901226-01 

901225-01 

6559 

41 64 Rams 

Power Supply Units 



23.00 
25.00 
25.00 
25.00 
23.00 
23.00 
23.00 
3.0O 
29.00 



All prices + P.& P. £1.50 
But Include v.A.T. 



VIDEOVAULT HEALTH WARNING!!! 
Sending Your computer to any other Repair centre can seriously Damage its Health 




OPEN 



Ltd, 



I WEEK Telephone: Glossop (STD 04574) 66555/67761 
140 High St. West, Glossop, Derbyshire, England 
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Special Reader Offers 



the Duraplug 
Means Filter 
Adaptor . . . 

the end of the 
line for spikes! 



The Duraplug Mains RIter 
Adaptor is an essential, yet 
inexpensive, item for any user 
of sensitive electronic 
equipment in the office or 
home. Plugged into an 
ordinary wall socket it provides 
adequate protection against 
distortions in the mains supply, 
'laundering' noise and spikes 
out of the current and 
preventing digital circuits from 
misbehaving. 



r 



To: Your Computer Offer, Room 807, Quadrant House, Sutton, 
Surrey SM2 5AS 

Please send me the following: 

Quantity Duraplug Mains Filler Adaptor(s) @ £17.95 each 

incl. p&p ond VAT. 

I enclose my cheque value £ made poyoble to 

YOUR COMPUTER OFFER. 



1 



NAAAE 

ADDRESS . 



L 



J 






AND OVERSEAS VISITORS 



ALL MAKES OF MICRO 

COMPUTERS, PRINTERS, 

PERIPHERALS AND SOFTWARE 

SUPPLIED AT DISCOUNT 

PRICES. 

AMSTRAD • ORIC • SINCLAIR 

• BBC MICRO • ATARI • 

COMMODORE • APRICOT • 

STAR • BROTHER AND ALL 

POPULAR MAKES 



^J1 

UNICOM HOUSE 

182 ROYAL COLLEGE STREET, 

LONDON NW1 9NN 

TELEX: 295931 UNICOM G 

TELEPHONE: 01-482 1711 






^'^^ 



•^fih. 



«*!*» 



I 



ff"- 




A 




L 




ABC Elecktronic 


32 


LCL 


50 


Africa Online 


106. 107 






Alligata Software 


34 






Amstrad 


6.7,9 


M 




Amstras Ahaw 


32 


Mannesman Tally 


4.123 


Anirog 


10 


Micro-X 


26 


Atari 


76.77 


Microgold 


130 


Artie Computing 


125 


Micronet 800 


47 






Micropower 


17, 19 


B 

Beebug 




Miracle Technology 


22 


124 






Beta-Soft 


34 











Ocean Software 11 


. 70, 87 


C 

Case ale Games 




Opus Supplies 


60,61 


5. 119 






Commodore 


36, 82 


R 




Compumart 


124 


RSO Connections 


50 


Computer Link 


50 


Realtime Games 


120 


Computers by Post 


26 


Romantic Robot 


28 


Cumana 


122. 123 






D 




S 

Selec Software 


28 


Dennison 


I.B.C. 


Silica Shop 


79 


Digital Integration 


90 


Spectravideo 


102 


Durell Software 


8 


Superior Software 


116 






Swan ley Electronics 


28 


English Computer Shop, 


T 
Tandy 


65 


The 


34 


Thoughts & Crosses 


99 


Q 




U 




Gremlin Graphics 


55 


US Gold i.F.C, 12. 13, 


14, 15, 






43.66,67.88,115,121 ] 






Ultimate 16, 


18, 118 


H 

Hi-Voltage 


24 


V 








Virgin Games 


40 


t 
ICS 


20 


W 




Imagine 117, 


Back Cover 


Woolf Graphics 


102 
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MORE aEPHANTS 

TO TRUST 





ELEPHAM printer ribbons, liead cleaning disks and computer cleaning kits are now added to 
the ELEPHANT family to provide you with a total computer supplies package. Together with 
ELEPHAFT MEMORY SYSTEMS disks - certified 100% error free and problem free and 
guaranteed to meet or exceed every industiy standard - ELEPHANT is now more than ever the 
trusted brand that gives you the best from your computer. 



Detmisofi 



ELEPHANT NEVER FORGETS 

Dennison Maniifacturin| Co. Ltd. 

Colomaj '>ia^-. VVatcbra, HerLs WDi 4JY. Tel: VVauford (0923) 41244. Telex; 923321 

Pranea: Soroclass. 45. rue de l^Sst - 92100. BouJo|n«. 

!■■; }:i&i3ii de Distribution; 605.9859, AsJjnlnistraiion des Ventes; 606.70.78. Teteit ZMS £06 456 ? 

&«n&aay: Marcom Computerzubehor GmtH. PcdbielsicWw', 521, 5CXX) Hannover 51. Tel; f051 1 1 647420. Telex: 923818 

Italy: Kiig Mes SPA, Via Heglo Farw 108 BIS. 1C036 SeuimOsTorinese. Tel: ( Oi 1 j eCO.So.SS.T^iex: 21 1467 SiKifRC-i 

Other Countries: Dennisoa Internattoaal Company. 4006 Brkrath 1 . lIa.ttJilas-CJau(llus.Swasse 9.Te!ex: 858 6600 





fm^jin^ <vi^rrvA/arA k avaliahlp from- J^ \XMKMl\ H ^ J!.!l!li.'.l !l»!li M^QQUWOPTK I ASKYS Riimh^tow^ 1 

Spectrum Shops and all good dealers. 

Imagine Software ( 1 984) Limited •6 Central Street. Manchester M2 5NS»Tel: 061 834 3939*Tp|ex: 669977 



